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Elsewhere’ I have discussed the general character of the vegeta- 
tion of the salt marshes of the northern New Jersey coast and the 
factors controlling the distribution of marsh plants in that area. 
This earlier study was based largely on physiographic and floristic 
considerations, although reference is made on page 379 of that paper 
to the use of the hydrometer in the investigation of the actual influ- 
ence of sea water, or salty soil, on the distribution of a limited num- 
ber of plants. The investigation begun in 1909 has been continued 
until sufficient facts have accumulated to warrant their publication. 

The use of a special kind of hydrometer was suggested as a 
simple but efficient method of investigating the salt content of salt 
marsh soils and of the estuarine water which, at first strongly saline, 
becomes largely diluted, as it mingles with that of streams flowing 
in a seaward direction. This is the first actual use of the hydrometer 

*Harshberger, John W., “The Vegetation of the Salt Marshes and of 
the Salt and Fresh Water Ponds of Northern Coastal New Jersey,” Pro- 
ceedings Academy of Natural Sciences of Philadelphia, 1900, 373-400, with 
6 figures. 
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in phytogeographic and phytoecologic investigation. The method is 
applicable not only to a study of salt marsh soils, but also to an 
investigation of salt lakes and alkaline soils, which are found in 
many parts of our western arid districts and in other parts of the 
world (Fig. 1). The use of the hydrometer supplements, if it does 
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Fic. 1. Special hydrometer and thermometer used in the investigation 
of the salt marsh vegetation of the New Jersey coast. The names of plants 
are arranged along the scale to graphically represent the maximum density of 
salt water to which these plants are subjected in their marsh environment. 
Other data are given for comparison. 


not replace, the employment of the more expensive and cumbersome 
apparatus which determines by electric means the salt content of 
soils. Although this investigation was made in the salt marshes of 
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northern coastal New Jersey, the results obtained are equally appli- 
cable to the same salt marsh species as they are found distributed 
along our eastern Atlantic coast. For stretching from the Bay of 
Fundy along the New England, middle and southern Atlantic coasts, 
as far south as Jupiter Inlet in Florida, are extensive salt marshes 
covered with a vegetation which consists with minor differences of 
almost the same and characteristic species. 


PossIBLE METHODS OF INVESTIGATIONS. 


There are four possible methods open to the investigator of the 
salt content of salt marsh soils and estuarine waters. These methods 
have been used by chemists, soil analysts and plant physiologists. 

Method of Titration —The determination of salt content by volu- 
metric analysis has been the favorite one of chemists. For this 
purpose, a tenth-normal silver nitrate volumetric solution is used, 
prepared as follows: Dissolve 16.869 grams of silver nitrate, which 
previous to weighing has been pulverized and dried in a covered 
porcelain crucible in an air-bath at 130° C. (260° F.) for one hour 
in sufficient water to measure at 25° C. (77° F.), exactly 1,000 c.c. 
This solution is kept in dark amber-colored, glass-stoppered bottles, 
carefully protected from dust am sunlight. A tenth-normal potas- 
sium bichromate test solution is prepared by dissolving 4.8713 grams 
of pure potassium bichromate, which has been pulverized and dried 


at 120° C. (248° F.) in sufficient water to measure at 25° C. (77° 


F.) exactly 1,000 c.c. To a definite volume of salt water, sufficient 
potassium bichromate test solution is added to impart a yellow tint, 
then the tenth-normal silver nitrate solution is slowly added from a 
burette, stirring or agitating until the mixture acquires a permanent 
tint, due to the formation of red silver chromate. The fluid to be 
tested must be neutral, as free acids dissolve the silver chromate. 
The cubic centimeters of silver nitrate solution used must now be 
multiplied by .o05850 Fresenius (.005837 Sutton, .0o5806 National 
Dispensatory) to give the weight of the sodium chloride, because 
005850 Fresenius (.005837 Sutton, .005806 N. D.) grams of sodium 
chloride is the equivalent of one cubic centimeter of tenth-normal 
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silver nitrate volumetric solution. This is the method adopted I 
am told by the botanists at Johns Hopkins University in studying 
the salt marsh vegetation of Maryland, the results of which investi- 
gation have not yet been published. 

Method of the Electric Bridge—The Bureau of Soils, United 
States Department of Agriculture, adopted some years ago the prin- 
ciple of the slide wire bridge to the measurement of the salt content 
of soils. The earlier instruments have been described in various 
bulletins and the results obtained with them are scattered through 
various publications of the bureau. Since 1899, when the electric 
bridge was put first into practical use, various improvements have 
been made, so that the improved instrument is the result of the 
experience gained by its use in the actual field study of soils. The 
use of the electric methods for determining the soluble content of 
a soil depends on the fact that the electric current is conducted by 
the salt in solution and that the conduction of the solution, or con- 
versely, its resistance to the passage of the current, is largely deter- 
mined by its concentration. The magnitude of current that will pass 
is increased by an increase of salt in solution; or the resistance to 
the passage of the current decreases with the increase of salt. The 
experience gained by the use of the modified instrument is embodied 
in the recent bulletin of the Bureau of Soils noted above and its 
general utility in the study of alkali soils, the salt content of irriga- 
tion and seepage waters is given. 

Method of Plasmolysis.—It is a well-known physiologic fact that 
dilute solutions of potassium nitrate, sodium chloride and cane sugar 
cause a removal of water from living plant cells, so that the proto- 
plasm contracts away from the inside of the cell wall. The per- 

*Consult Hare, Hobart A., Caspari, Charles, Rusby, H. H., “The 
National Standard Dispensatory,” 1905, 1684; Fresenius, C. Remigius, “A 
System of Instruction in Quantitative Chemical Analysis,” 1894, 430; Sutton, 
Francis, “ A Systemic Handbook of Volumetric Analysis,’ 1890, 124; Fraps, 
G. S., see bibliography. 

*Davis, R. O. E., and Bryan, H., “The Electrical Bridge for the De- 
termination of Soluble Salts in Soils,” Bull. 61, Bureau of Soils, 1910, where 
reference is made to previous bulletins; Cannon, W. A., “On the Electrical 
Resistance of Salt Plants and Solutions of Alkali Soils,’ The Plant World, 
II, 10-14. 
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centage of substance in solution necessary to cause plasmolysis varies 
not only with the plasmolyzing substance, but also with the plant 
used in the experiments. The protoplasm in some plants plasmolyzes 
quickly ; in other cases with difficulty, so that stronger solutions are 
necessary to produce a change in the more refractory plants. If 
we know, therefore, that a certain percentage strength of sodium 
chloride in solution will produce plasmolysis.in say the cells of the 
staminal hairs of Tradescantia, then if raw or diluted sea water be 
used and a similar plasmolysis occurs, the percentage of sodium 
chloride in the sea water must be equivalent to that of the salt solu- 
tion known to produce similar plasmolytic effects. A comparative 
table can be constructed by which the varying percentages of sea 
water can be ascertained. An extensive literature, part of it noticed 
in the bibliography, is concerned with such plasmolytic studies.* 

Hydrometric Method.—The use of the hydrometer in determin- 
ing the salt content of salt marsh soils suggested itself to me, as a 
simple but efficient method of making a phytogeographic survey of 
the vegetation of salt marshes upon purely ecologic lines. The 
advantage of the hydrometer is that it is light, can be carried easily 
from place to place and lends itself to immediate use, the record 
depending upon two simple readings, one of specific gravity and one 
of temperature. The hydrometer is plunged into a vessel contain- 
ing the water to be tested. 

Styles of Hydrometers.—After a simple hydrometer had been 
used inanumber of preliminary tests, search was made for a hydrom- 
eter which would record accurately the density of sea water. It was 
found that there are many kinds of hydrometers in use to test acids, 
alcohol, alkali, ammonia, bark liquor (tannometer), beer, benzine, 
chlorine, cider, coal oil, ether, gasoline, glycerine, milk (lactometer ), 
naptha oil, salt solutions (salimeter), silver solution, sugar, sugar 
and syrup. Some are constructed with Baume’s scales, others with 
Richter and Trolle’s scales and those used to test sugar with Balling’s 
and Brix’s scales. Finally, after testing several different kinds of 

*Drabble, E., and Lake, H., “The Osmotic Strength of Cell-sap in 
Plants growing under Different Conditions,” The New Phytologist, October, 


1905, 189; Duggar, B. M., “The Relation of Certain Marine Algae to 
Various Salt Solutions,” Trans. Acad. Sci. St. Louis, XVI., 473-479. 
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hydrometers, one was obtained which fulfilled all the conditions of 
experimentation most perfectly. The hydrometer purchased of 
Arthur H. Thomas Company is one designed to test the specific 
gravity of liquids heavier than water. The scale reads from 0.995 
to 1.065 and is divided into single units and half units (Fig. 1). 
For example, beginning at 1.0000, the divisions of the scale read 
as follows: 1.0005, 1.0010, 1.0015, 1.0020, 1.0025, 1.0030, 1.0035, 
1.0040, 1.0045, 1.0050. The last figure is the next prominent figure 
on the scale printed in black letters. Altogether 140 separate read- 
ings can be made from this scale, and if the observer wished to test 
the salinity of the water of Salt Lake, Utah, the length of the scale 
would have to be increased to the point indicated in Fig. 1, and the 
size of the bulbs would have to be increased correspondingly. There 
are three bulbs blown in the hydrometer tube. The lower one is 
the sinker with metallic mercury. The middle one carries the mer- 
cury of the thermometer, which is inclosed in the third and upper 
bulb. The thermometer scales reads from — 5° C. to + 45° C., and 
is divided into degrees with the fifteenth marked in red. With this 
instrument temperature and specific gravity can be determined 


simultaneously. 


Corrections to Readings.—In actual use, the experimenter finds 


that the hydrometric readings vary with the temperature of the 
water, and that to make the results harmonious all of the readings 
for specific gravity must be reduced to the uniform temperature of 
15° C. No table exists by which the reduction can be made directly 
without calculation. Such a table for all temperature degrees and 
degrees of specific gravity is a desideratum. A mechanic rule, or 
sliding scale, might be constructed from which corrected readings 
might be taken directly by adjusting the movable parts of the scale 
to corresponding degrees of specific gravity and of temperature. In 
the absence of such a table and mechanic scale after a prolonged 
search through theoretic text-books of chemistry, the following one 
was discovered, which enabled me to standardize all of the readings 
made by the hydrometer by reference to the specific gravity at 
5° C, 
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TABLE FOR THE REDUCTION OF SpeciFIC GRAVITY AT ANY TEMPERATURE TO 
THE SpeciFic GRAvITy AT 15° C. 


(Table B, Landolt-Bérnstein Physikalisch-Chemische Tabellen, Berlin, 1905, 
page 323.) 


; ‘ z ‘ : : 
“Reducktion der Dichte dz auf die Dichte bei 15° nach den Beob. von 


Dittmar” (Challenger Exped.), Ekman (Vetensk. Handl., 1870), Lenz u. 
Reszof (Mém. Petersb., 1881), Thorpe u. Riicker (Phil. Trans., 166, II; 
1876), Tornoé (Norw. Atlantic Exped., 1880) berechnet von Makarof (J. 
Russ, Phys. Chem. Ges., 23, 30; 1891). Auszug. 


0° 5° 10° 15° 20° 25° 30° 


Dest Wasser | 0.99988 | 99979 | 99974 | 99915 | 99828 | 99714 | 99577 
Seewasser 1.00077 00087 00060 00000 99911 99796 99659 
“ I.01130 | OL120 | 01075 | O1000 | 00898 | 00774 | 00630 

o 1.02182 02152 | 02090 02000 | 01886 | O1751 | 01600 

. 1.03228 03179 | 03102 03000 | 02876 | 02732 02572 


This fact should be noted in connection with the use of the above 
table, viz., the specific gravity of a sample of sea water is the num- 
ber representing its weight as compared with an equal volume of 
pure water at the same temperature. The latter is usually called 
1.000 so that the specific gravity of a sample of sea water may be 


some such number as 1.025. The density is the weight in grams of 


one cubic centimeter of water at the temperature in situ (f°) com- 
pared with that of I c.c. of pure water at 40° C. It is usually 


° 


t “Tra . : 
expressed as a The salinity is the total weight in grams of the 


matter dissolved in 1,000 grams of water. 

Mathematic Calculation.—Through the kindness of a graduate 
student, Mr. John C. Bechtel, to whom my thanks are due, I was 
relieved of the labor of making the mathematic calculations neces- 
sary to reduce the hydrometric readings to 15° C. His method of 
procedure is herewith given in a. sample case. 

To determine density at 15° C. of salt water whose density at 
23° is 1.0155. 

From the table we see that this corresponds to a solution whose 
density at 15° lies between I.01 and 1.02. 

We therefore find figures for density of salt water at 23°, if 
density at 15° is 1.01, and also if density is 1.02. 

Density at 20° is 1.00898 for first and 1.01886 for second. 
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Density at 25° is 1.00774 for first and 1.01751 for second. 
For first, the change in density for 5° is 


1.00898 — 1.00774 = .001 24. 


For 3° it is # of .00124 = .00740. 
Hence density is 1.00898 — .00740 = 1.00824 at 23°. 
For second change in density for 5° is 


1.01886 — 1.01751 = .00135. 


For 3° it is 2? 


of .00135 = .00081. 

Hence density at 23° is equal to density at 20° —loss for 3° or 
1.01805. 

We now have densities at 15° as 1.01 and 1.02 as limits and from 
observations we see that at 23° the density of our solution is 1.0155. 

We also have this proportion which will give a sufficiently 
approximate result: 

If y is the density of this solution at 15° 


y—I1.01 1.0155 — 1.00824 


1.02—1.01 1.01805 — 1.00824’ 


y—I1.01_ .00726 
Ol .oogs’ 


y = 1.01 + .0074, 
y = 1.0174, 


therefore density at 15° = 1.0174. 

As the above computation is a rather long one and must be made 
for each of the actual readings obtained by the hydrometer, it has 
been thought advisable to give the entire set of original readings at 
various temperature and the corrected specific gravity at 15° C. 
Such a table may enable future workers in the same field to make 
their corrections at once by omitting the long computation otherwise 
necessary. The numbers in the first column of the table refer to 
the observations as recorded in the field note book and which have 
been added as subnumbers to the specific gravities placed on the map 
of Shark River and Bay which comprises Fig. 4 of the text. 
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Tas_Le Givinc HyproMETRIC OBSERVATIONS ON SALT MARSH PLANTS OF NEW 
JeRsEY WITH CoRRECTIONS AT 15° BY Mr. JoHN C. BECHTEL. 


Observed | ,. ee Sp. Gr. . Observed aie en 
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After having discussed the theoretic methods, we must next con- 
sider the actual study of the vegetation in the field by the use of 
the hydrometer. 

Aids to Field Study.—The equipment which was carried into the 
field for the study of the edaphic conditions under which salt marsh 
vegetation grows was accommodated in a light basket and consisted 
of a meter measure, reading to decimeters, centimeters and milli- 
meters; a narrow, but deep, glass cylinder to hold the water upon 
which the specific gravity determinations were made; a tin dipper 
to collect the water and a field note book. A narrow trenching 
spade was carried in the hand and by this spade it was possible to 
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dig deep holes in the tough resisting marsh sod. The water for 
study was dipped either directly from holes in the marsh or taken 
from the ocean and open bays along the New Jersey coast. The hole 
was dug in all cases deep enough to allow the soil water to perco- 
late into it, and upon this water the specific gravity readings were 
made. The region especially traversed in this way extended from 
Manasquan Inlet on the south to Sandy Hook Bay on the north, and 
thus an insight was obtained of the problems concerned in the distri- 


bution of the various species of salt marsh plants. 


FIELD OBSERVATIONS AND DATA. 


Altogether sixty readings were made with the first style of sali- 
nometer used. This type had such a small range of scale divisions 
that it was discarded as being too inaccurate for the purposes of the 
salt marsh investigation where the total salt content of the water 


increased, or decreased, by almost inappreciable amounts. Although 


many of these observations are of interest, they are not incorporated 


here. The second style of hvurometer was like the final one adopted, 
as to the divisions of the scale, but it lacked a thermometer. The 
data obtained by this hydrometer are considered here, but they are 
only of comparative value, because they lack the accuracy of the 
later readings which were made for both specific gravity and tem- 
perature. They are of value because they give habitat relationships 
not included in the more accurate data obtained later. 

For the above reasons the field observations will be considered 
under two heads: (1) the readings made by the hydrometer without 
the thermometer, and (2) the readings which include both hydro- 
metric and thermometric measurements. 

Hydrometric Readings without Thermometer.—The readings 
which are numbered consecutively from I-70 inclusive are arranged 
geographically as affording more interesting comparative data. They 
stand as follows: Beginning in the north readings were obtained 
along the Shrewsbury River, starting at the railroad bridge connect- 
ing Highland Beach with the Navesink Highlands proper. Plum 
Island, where the first measurements were made, is a small island 
back of the Sandy Hook peninsuula in Sandy Hook Bay. Undoubt- 
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edly, the water of this bay is less strongly saline because influenced 


‘large fresh water rivers, such as the Hudson River. 

55. Spartina stricta maritima, association on Plum Island. Sp. 

1.016. 

56. Baccharis halimifolia, association with Salicornia herbacea, 
Suaeda maritima, water covering plants at high tide two inches deep. 
Sp. gr. 1.0155. 

57. Salt Pond on Plum Island, fringed by Spartina stricta mari- 
tima. Sp. gr. 1.016. 

59. Water from a hole two feet deep in tension strip between 
Spartina stricta maritima and Baccharis halimifolia. Sp. gr. 1.018. 

60. Water from hole eighteen inches deep in middle of a Spar- 
tina patens association. Sp. gr. 1.020. 

61. Water from a hole eighteen inches deep on the tension line 
between Spartina patens and Spartina stricta maritima. Sp. gr. 1.019. 

62. Water from a hole on the tension line between Spartina patens 
and Baccharis halimifolia. Sp. gr. 1.0185. 

64. Water from a hole eighteen inches deep in the middle of an 
association of Salicornia mucronata, Limonium carolinianum, Spar- 
tina patens and near by on the same level Atriplex hastata, Suaeda 
maritima and Baccharis halimifolia. Sp. gr. 1.003. 

The following observations were made in ascending the Shrews- 
bury River toward Pleasure Bay: 

53. Salt water at Highlands Pier. Sp. gr. 1.019.5 

66. Water surrounding Spartina stricta maritima fringing beach 
in front of the Navesink Highlands. Sp. gr. 1.0185. 

68. At the confluence of the Navesink and Shrewsbury rivers 
with a lot of Fucus vesiculosus attached to pilings and also Spartina 
stricta maritima. Sp. gr. 1.0185. 

69 and 70. At this point water submerged an association of 
Limonium carolinianum, Suaeda maritima, Spartina patens, Sali- 
cornia herbacea, Plantago maritima and Atriplex hastata. Sp. gr. 
1.018. 

Ascending the Shrewsbury River, the head of navigation is 
reached at Pleasure Bay. From here to the head of the bay the 


*For comparison, the sea water from the ocean at Belmar read sp. 
gr. 1.0215 at Temp. 20.6° C. corrected to 15° the sp. gr. = 1.0224. 
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water becomes gradually fresher and the salt marsh vegetation is 
replaced gradually by fresh water marsh plants. 

32. Water from Pleasure Bay at the head of navigation. Sp. 
gr. 1.010. 

33. Water from ditch two feet deep in middle of Spartina patens 
association. Sp. gr. 1.010. 

35. Water at head of small ditch with Scirpus pungens, Cicuta 
maculata, Scirpus robustus. Sp. gr. 1.005. 

37. Slue with Baccharis halimifolia and Spartina stricta mari- 
tima. Sp. gr. 1.010. 

42. Hole in salt meadow on tension line between Juncus Gerardi 
(cut for hay) and an association of Scirpus pungens, Pluchea cam- 
phorata, Atriplex hastata and Spartina patens on the other side. Sp. 
gr. 1.005. 

44. Water from bases of plants of Typha angustifolia and Scir- 
pus pungens. Sp. gr. 1.015.° 

45. Water at third bridge above Pleasure Bay in the middle of 
an association of Spartina stricta maritima, Scirpus pungens, S. ro- 
bustus. Sp. gr. 1.005. 

46. Above the fourth bridge in middle of a Spartina stricta man- 
tima association. Sp. gr. 1.0005. 

47. Here a pure association of Scirpus robustus. Sp. gr. 1.0005. 

48. Association of Zizania aquatica and Scirpus robustus. Sp. 
gr. 1.0005. 


50. Water from inner edge of an association of Typha angusti- 


folia (tall), Peltandra virginica and Cicuta maculata. Sp. gr. 1.000. 


51. Muddy cold water from a hole in an association of Sagittaria 
latifolia (=S. variabilis), Cicuta maculata, Typha angustifolia, 
Polygonum sagittatum. Sp. gr. 1.0015. 

52. Water from channel under last bridge. Sp. gr. 1.0015. 

The fact that such salt marsh species as Spartina stricta maritima 
mingles with fresh-water marsh species under almost fresh-water 
conditions is to be explained by the occasional inundation of such 
plants by more strongly saline water at exceptionally high tides, so 
that the exceptionally high tides enable the salt grass to persist sur- 
rounded by fresh-water marsh species. The salt marsh species can 


* Probably due to evaporation. 
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withstand fresh water better than the fresh-water species can salt 
water. These latter plants are able also to withstand an occasional 
flooding, although normally they are controlled by fresh water. This 
is probably to be accounted for by the resistance of the leaves that 
surround the stem, while the roots are in practically fresh water, 
which saturates the ground and prevents the entrance of salt water 
into it for some time. The occasional flooding of salt water is not 
for a sufficiently long time to effect the character of the ground 
water in which the roots of such plants as Sagittaria latifolia, Cicuta 
maculata grow. 

The observations at Belmar began with an estimation of the 
salinity of the ocean water. The readings from 4-19 are interesting 


Fic. 2. Basin-like slue along Fifth Avenue, Belmar, N. J., fringed by 
salt marsh vegetation and backed by forest trees. Several of the stations 
for hydrometric determinations were chosen along this shore. 


because they were made while Shark River Inlet was closed to the 
sea by a sand bar. 

2. Sea water from surf at Belmar. Sp. gr. 1.0215 at 20.6° C. 
(69° F.); corrected to 15° C. Sp. gr. == 1.0224. 

4. Water in Shark River Inlet flooding Spartina stricta maritima 
association. Sp. gr. 1.015. 


5. Water from channel opposite B Street, Belmar. Sp. gr. 
1.0185. 
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7. Water from seaward end of marsh island in Shark River. 
Sp. gr. 1.017. With Spartina stricta maritima. 

8. Water submerging Juncus Gerardi. Sp. gr. 1.016. 

9g. Water covering Spartina patens. Sp. gr. 1.017. 

12. Water in large slue along Fifth Avenue, Belmar. Sp. gr. 
1.016. 

13. Water from bay at Casino Landing, where a rise of eighteen 
inches was noted after the inlet closed. Sp. gr. 1.0175. 

These several readings show the condition of salinity when the 
inlet through which the tidal salt water enters Shark River is closed 
and the salt water thus inclosed is diluted by rain and river water 
until the river shows a perceptible rise of eighteen inches above the 
level of normal high tide. In such rivers the salt marsh vegetation 
for considerable periods of time is exposed to fresh water, which 
would ultimately control, if the inlet would remain permanently 
closed. But when the inlet is reopened the original conditions of 
salinity are restored by the tidal flow of sea water in and out of the 
landlocked bay. ‘This is an interesting corroboration of the recent 
work of D. W. Johnson,’ who believes that the indications of appar- 
ent subsidence are due to fluctuations in the tidal level due to a 
change in the configuration of the coast. During the closure of 
Shark River there was a rise of water level in the river which might 
account for the rise in the height of the salt marsh layers. After 
the causal influences had been obliterated, an examination of the 


layers of salt marsh soil would indicate, according to the older views, 


a total submergence of the coast line equal to the depth of newly 
formed marsh peat. 

The observations on the salinity of the water at the western end 
of Newberry (Stockton) Lake, an arm of Manasquan River, are 
of interest as displaying the edaphic conditions which control the 
distribution of Typha angustifolia. The size of this plant is also 
directly conditioned by the amount of salinity as measurements later 
to be presented will show. However, if we begin near the outlet 

"Johnson, D. W., “The Supposed Recent Subsidence of the Massa- 
chusetts and New Jersey Coasts,” Science, N. S., XXXII., 721-723; Bartlett, 
H. H., “ Botanical Evidence of Coastal Subsidence,” Science, N. S., 
XXXIII., 29-31; Johnson, D. W., Science, XXXIII., 300-302. 
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of the lake where the cat-tails occur, the following series of readings 
are suggestive. 

28. (Position I.) Association of Typha angustifolia—base of 
plant covered by water at high tide. Sp. gr. 1.0145. 

27. (Position III.) Typha angustifolia. Sp. gr. 1.014. 

26. (Position V.) Typha angustifolia. Sp. gr. 1.014. 

25. Position VI.) Typha angustifolia with Atriplex hastata. 
Submerging water with sp. gr. 1.012. 

24. (Position VIIa.) Association of Typha angustifolia, Atri- 
plex hastata, Salicornia herbacea, Spartina stricta maritima. Sp. 
gr. 1.0135. 

23. (Position VIIb.) Association of Typha angustifolia, Scirpus 
lacustris, S. pungens. Sp. gr. 1.0125. 

22. Outer edge of Typha angustifolia association at the head of 


the lake. Sp. gr. 1.0115. 

21. Head of Newberry Lake at inner edge of dense masses of 
Typha angustifolia with Hibiscus moscheutos (third lot). Sp. gr. 
1.0050. 

Influence of Saline Water on Typha angustifolia.—Be fore begin- 


ning a consideration of the data obtained by using the hydrometer 
and thermometer combined, it is important to consider the influence 


Fic. 3. Cat-tail, Typha angustifolia, at the head of Stockton Lake near 
Sea Girt, N. J. The tall plants are growing at Position III. 
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of the varying salinity of the water upon the plants which are sub- 
jected to the different densities of salt water. For this purpose, I 
have chosen Typha angustifolia because it seems to show in a marked 
degree the influence of the variation in the saline environment. Six 
series of measurements were taken at this plant. Three series are 
based on plants from Stockton Lake and three upon plants from 
Pleasure Bay. 

In all the measurements the height of the plant is measured to 
the top of the fertile part of the terminal spike. The upper sterile 
and staminate portion is included, but it is only temporarily present. 


Measurements are metric. 


First Series. Typha angustifolia From STocKTON LAKE SHorE. (POSITION 
I.) Sp. GR. 1.0145 


» , ° on No. of Leaves. 
Height of Length of Breadth of Width of Third as Sterile 


Plant. Spike, Q. Spike, Q. Leaf from Top. . Part. 
I ry. Green. 


.929 .087 016 ,004 
1,030 O75 .020 .006 
Broken Broken Broken .004 
1.353 .124 .020 .006 
1.015 .080 O19 .006 
I.119 ,0gO , ae .005 
1,100 .098 .022 .006 
1.124 082 .020 005 
1,008 .076 018 .004 

.922 075 O19 005 


on 
ov 


.020 
.025 
O15 
.o18 
.026 
.022 
.027 
.020 
O21 


Quin 


Own 


I 
2 
3 
4 
5 
6 
§ 


O-, uN 


oon 
oO 


Series of heights: .922, .9209, 1.008, 1.015, 1.030, I.100, I.II9Q, I.124, 1.353. 


Arithmetic mean = 1.066. 

Length of spikes, 2: .075, .076, .o80, .o82, .087, o90, .o98, .124. Arithmetic 
mean = .o&9. 

Breadth of spikes, 2: .016, .o18, .019, .020, .o22. Arithmetic mean = .o19 


Seconp Series. Typha angustifolia From StocKTON LAKE SHorE. (POSITION 
II.) Sp. Gr. 1.014. 


, oir: No. of Leaves. ae 
Height of Length of Breadth of Width of Third eaves ett 


Plant. Spike, Q. Spike, Q . Leaf from Top. , Part. 
Dry. Green. 


CO 


,023 
O15 
,032 
,023 
013 
O15 
,025 
024 
021 
,020 


1,398 .09O .023 .005 
.288 113 023 .006 
.430 Og! O21 _ 006 
473 095 025 -007 
545 -145 024 .007 
.293 .087 .022 .006 
572 .084 .023 007 
413 .130 025 .008 
.300 .126 .023 008 
.560 .120 025 .007 


— 
NAOCO™NNW OO On 
AUMMuUMNU 


OC ON OMS WwW WD & 
ee ee 
~ 
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Series of heights: 1.288, 1.293, 1.300, 1.398, 1.413, 1.430, 1.473, 1.545, 1.560, 
2. Arithmetic mean = 1.427. 

Length of spikes, 2: .o84, .087, .090, .0O1, .005, .113, .120, .126, .130, .145. 
Arithmetic mean = .108. 

Breadth of spikes, 2: .021, .022, .023, .024, .025. Arithmetic mean = .023. 


1.57 


Tuirp Series. Typha angustifolia rrom StockToN LAKE SHorE (POSITION 
III.) at HEAD or LAKE. SP. GR. 1.005. 


No. of Leaves. ae 
No.| Height of Length of Breadth of | Width of Third |_~°" * ““@°S*: | Sterile 
Plant, Spike, Q. Spike, Q. Leaf from Top. : tinine Part. 


2.026 | 164 .023 .009 
2.108 -162 025 .O10 
1.862 -154 .o18 -OI! 
1.882 .146 .022 .O10 
1.803 - 169 .022 -O10 
1.789 -141 .025 OIL 
1.668 161 .020 -009 
1.678 .138 -O21 .008 | 


-016 
-024 
.o16 
.026 
-031 
.022 
.027 
.c28 
-030 
.O12 








AN AON Ouss 


1.920 .182 .024 .009 

1.815 .166 .026 .008 
Series of heights: 1.668, 1.678, 1.789, 1.803, 1.815, 1.862, 1.882, 1.920, 2.026, 
2.108. Arithmetic mean = 1.885. 

Length of spikes, 2: .138, .141, .146, .154, .161, .162, .164, .166, .169, .182. 
Arithmetic mean = .158. 

Breadth of spikes, 2: .018, .020, .02I1, .022, .023, .024, .025, .026. Arith- 
metic mean = .022. 


OO ON AUP W DN 


= 


If we take the arithmetic means of the plant heights, lengths of 
pistillate spike portions and breadths of pistillate spike portions of 
the thirty plants taken from three separate localities along the shores 
of Stockton Lake, we will appreciate the influence of the saline con- 
ditions of the soil upon the relative size of the plants of these 


three sets. 
MEAN DIMENSIONS OF 30 PLANTS. 


Sp. Gr. 
Plant. Spike, Q. Spike. 9. ~ 


Height of Length of Breadth of 
| 


Position I. 1.066 .089 .O19 1.0145 
Position II. 1.427 .108 .023 1,0140 
Position ITI. 1.855 .158 .022 1.0050 


This table clearly shows that the cat-tails in fresh water are much 
taller than those growing under more saline conditions,.and this 
applies not only to the heights of the plants, but to the other dimen- 
sions as well. 


PROC. AMER. PHIL. SOC., L. 201 FF, PRINTED AUG. 25, IQII. 
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The next three series of Typha angustifolia were collected along 
the shores of Pleasure Bay under somewhat similar conditions to 
those along the shores of Stockton Lake. 


Fourtu Series. Typha angustifolia In SaAtt MArsH. Sp. GR. 1.015. 


| a N . f L aves. 
Height of Length ot | Breadth of ae nee Length of 


Plant. Spike, Q. Dry. Cieaiei. Sterile Part. 
.025 
035 
040 
-035 
.020 
.063 
1008 
.1008 
.104° 
O10 


.788 , .005 
.962 i O10 
.980 ; ,005 
.g10 ° | O10 
888 ‘ .009 
.768 : .006 
.925 ‘ .007 
3857 ‘ .009 
1,005 : .006 
.904 : .006 


oD ON OMS WwW DN 
ANMUs 
DAaLUSPWE ANNI 


Pw nom 


Series of heights: .768, .788, .857, .888, .904, .gI10, .925, .962, .Q80, 1.005. 
Arithmetic mean = .808. 

Length of spikes, 2: .096, .100, .II0, .119, .120, .130, .135, .209. Arithmetic 
mean — .127. 

Breadth of spikes, 2: .005, .006, .007, .009, .o10. Arithmetic mean = .007. 


FirtH Series. Typha angustifolia NEAR MippLe Part oF Upper PLEASURE 
Bay. SP. GR. 1.005. 


7 : . : No. of Lez . ‘ 
Height of Length of Breadth of ones ase Length of 


Plant, Spike, Q. . : Sterile Part. 
Dry. Green, 


-910 -102 
-030 -112 
.130 .128 
.879 +090 
.877 .089 
.833 -087 
-932 .o81 
1,102 115 
1.096 -114 .013 
1.180 -133 -O15 


.029 
.046 
-034 
.027 
.042 
.045 
.040 
.034 
.030 
-034 


oD ON OMS WD = 
MUU ALU QU 
MUOomnrheUs QL S 


Series of heights: .833, .877, .870, .910, .932, 1.030, 1.096, 1.102, 1.130, 
1.180. Arithmetic mean — .g96. 

Length of spikes, 2: .o81, .087, .o89, .090, .102, .112, .114, .115, .128, .133. 
Arithmetic mean = .105. 

Breadth of spikes, 2: .007, .009, .O10, .OII, 012, .013, .o14, .o15. Arith- 
metic mean = .O11. 


* Measurements include sterile and staminate part of the spike. 
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SrxtH Series. Typha angustifolia CoLtecrep AT HEAD OF PLEASURE BAY. 
SP. GR. 1.000 


Height of Length of Breadth of o. of Leaves Length of 
Spike, Q. Spike, 9. | ¢ Sterile Part. 
sreen. 


q 
“< 


.028 
.040 
-032 
+035 
.031 
O52 
-032 
-030 
.O21 
.026 


-145 -O15 
-193 -O16 
-147 .020 
117 -o18 
.148 -O19 
134 .018 
-144 -O19 
-148 .020 
-173 -O16 
182 O15 


| 
| 


CoO ON OM ARW NH 
UNM AW AA QUIN 
MAANM AQUI OO 


Series of heights: 1.307, 1.430, 1.467, 1.543, 1.564, 1.615, 1.632, 1.642, 1.657, 
1.688. Arithmetic mean = 1.554. 

Length of spikes, 2: .117, .134, . tae. ; 193; 284. .102. 
Arithmetic mean = .154. 

Breadth of spikes, 2: .015, .016, .o18, .o19, .020. Arithmetic mean = .o18. 


Constructing a table of means of the last three series, we dis- 
cover that the heights of the cat-tails and the dimensions of the spike 
increase with the decrease in the salinity of the water. 


MEAN DIMENSIONS OF 30 PLANTS. 
3 


Height of Length of =| sreadth of Sp. Gr 
Plant. Spike, Q. Spike, 9. ot 
Position IV. .898 .127 .007 1,015 
Position V. .996 105 OI! 1,005 
Position IV. 1.554 154 018 1,000 


Now, if we combine the two tables which demonstrate the mean 


dimensions of the sixty measured plants collected from six widely 
diverse positions, we will see at a glance that Typha angustifolia 
when found in soil with saline conditions, as indicated by the specific 
gravity of the soil water, is reduced in size compared with other 
plants growing under more, or less, fresh-water conditions. All of 
the dimensions of the plants are influenced, but not in corresponding 
proportions, and it is also noteworthy that the cat-tails in a more 
saline soil are not only smaller in size, but show a more yellowish- 
green appearance than the taller, darker green plants controlled by 
fresh water. 
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TaBLe SHOWING INFLUENCE OF SALINITY OF WATER ON THE DIMENSIONS OF 
Sixty PLants or Typha angustifolia. MEASUREMENTS IN METERS. 


Posi-| Specific Height of Mean Length Mean | Breadth Mean 
= pecific | Height o Height of | of Spikes, | Length of | of Spikes,| Breadth of 
Plants. $ ° Q Spikes. $ 


Habitat. tion. Goabvty. | Plants, 


1.066 | .089 


I. | 1.0145 | 
898 | “982 | 129 ‘108 | 007 


| IV.| 1.0150 | 


Most saline .O19 


Medium saline. | 7 


1.0140 | 1.427 | .108 -023 


| 
2 | .106 
i §9 | -996 .105 .O1l 


| TIT. 1.0050| 1.855 158 | .022 


Fresh water. | vif. | 1.554 1.710 154 -156 ‘018 


Having presented the results obtained by using the hydrometer 
without the attached thermometer, it next concerns this paper to 
discuss and tabulate the results obtained by the hydrometer so con- 
structed as to combine with the hydrometer scale a thermometer, 
whereby density and temperature can be estimated at the same time. 
This enables us then to reduce all of our specific gravity determina- 
tions to the uniform temperature of 15° C., so that the second series 
of observations are far more accurate as giving the actual salinity 
of the water which bathes the roots of a number of typic salt marsh 
plants. In all of the following data, the corrected specific gravity 
determinations are placed within brackets. 


OBSERVATIONS WITH HyYDROMETER AND ATTACHED THERMOMETER. 


The numbered data given below were collected at three localities 
convenient to Belmar, N. J., easily reached by trolley, viz., Manas- 
quan Inlet, Wreck Pond and Shark River. The same plan was 
adopted of working from the most saline conditions of environment 
to the least saline conditions and the gradual change of the vegeta- 
tion will be noted, if we follow the sequence of the numbered sta- 
tions at which hydrometric readings were made. 

81. Salt water in north arm Manasquan River. Thoroughfare 
fringed with Spartina stricta maritima and Salicornia herbacea. Sp. 
gr. 1.016; temp. 26°. [Sp. gr. 1.0188. ] 

71. Salt Creek at bridge back of Manasquan Life Saving Station. 
Meadow sod is here 45 cm. deep, with sand below. Sp. gr. 1.0155; 
temp. 23°. [Sp. gr. 1.0174.] 





1910.] ON THE DISTRIBUTION OF PLANTS. 477 


72. Salt Creek, nearer Manasquan Inlet, below the bridge. Here 
is Spartina stricta maritima associated with Salicornia herbacea. 
Sp. gr. 1.0160; temp. 23°. [Sp. gr. 1.0179.] 

73. Hole dug in middle of Spartina patens association. Water 
reached at 82cm. At same level of the marsh, but in a slightly dif- 
ferent position were found Salicornia herbacea and Limonium caro- 
linianum. Sp. gr. 1.018; temp. 21°. [Sp. gr. 1.0194.] 

74. Hole dug in the middle of a patch of Salicornia herbacea, sur- 
rounded by Distichlis spicata, Limonium carolianum. No free water 
obtained after digging to a depth of 82 cm. 

75. Water from ditch cut through Spartina stricta maritima, 
Spartina patens, Salicornia herbacea. Sp. gr. 1.017; temp. 20°. 
[Sp. gr. 1.0182. ] 

76. Hole 56 cm. deep in association of Spartina stricta maritima, 
Salicornia herbacea, Distichlis spicata. Sp. gr. 1.0175; temp. 19°. 
[ Sp. gr. 1.0184. ] 

77. Small marsh pool (7 cm. deep) with Spartina stricta mari- 
tima, Salicornia herbacea, Spartina patens. The high specific gravity 
of the water in this pool due to strong evaporation. Sp. gr. 1.026; 
temp. 29°. [Sp. gr. 1.02996.] 

78. At head of drainage ditch with Spartina patens. Sp. gr. 
1.015; temp. 22°. [Sp. gr. 1.0166.] 

79. Hole in Juncus Gerardi association which fringes Spartina 


patens inwardly and touches an association of Baccharis halimifolia, 


Panicum virgatum, Solidago sempervirens. 

80. At head of drainage ditch with Juncus Gerardi (as in 79). 
Sp. gr. 1.0165; temp. 19°. [Sp. gr. 1.0174. ] 

82. Water from a drainage ditch in Juncus Gerardi association. 
Soil 49 cm. deep. Sp. gr. 1.0105; temp. 21°. [Sp. gr. 1.0117.] 

The observations at Wreck Point were made on August 13, 
1909, six days after the inlet, which had been closed for some time, 
was opened. The first three tests were made of the water from the 
pond proper without relating them to the nearby vegetation. 

83. Water at trolley bridge. Sp. gr. 1.0090; temp. 20°. [Sp. 
gr. 1.0102. ] 

84. Water at railroad bridge. Sp. gr. 1.0020; temp. 20°. [Sp. 
gr. 1.0029. | 
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85. Water at carriage bridge. Sp. gr. 1.0010; temp. 20°. [Sp. 
gr. 1.0019. | 

87. Water in Spartina stricta maritima association at high tide, 
just above the railroad bridge. Sp. gr. 1.0140; temp. 25°. [Sp. 
gr. 1.0164. | 

88. Water in Spartina stricta maritima association at high tide, 
at carriage bridge. Sp. gr. 1.0030; temp. 23°. [Sp. gr. 1.0046.] 

86. Stream entering Wreck Pond at tension line between salt 
marsh and fresh-water marsh at low tide. Here were found Spar- 
tina stricta maritima in broken patches being gradually replaced by 
Scirpus lacustris, Scirpus pungens and Spartina polystachya. Sp. 
gr. 1.0000; temp. 18°. [Sp. gr. 1.0005. ] 

89. Water in Spartina stricta maritima association along high 
bank fronted with Panicum virgatum. Sp. gr. 1.0000; temp. 22° 
[Sp. gr. 1.0014.] 

The observations begun on Shark River were delayed by a severe 
northeast shifting to southeast storm, August 17, 1909, so that the 
tides were exceptionally high and all of the typic salt marsh plants 
along Shark River were submerged. Unusual opportunities were 
presented, therefore, to determine the salinity of the water which 
flooded the salt marsh species. 

93. Frontal association of Spartina stricta maritima near open- 
ing of the inlet. Sp. gr. 1.0205; temp. 20°. [Sp. gr. 1.0217.] 

94. Somewhat back from inlet water covering Spartina stricta 
maritima, Solidago sempervirens. Sp. gr. 1.020; temp. 20°. [Sp. 
gr. 1.0212. |] 

g5. All of the salt marsh associations of plants on the Belmar 
side of Shark River, such as Spartina patens, Juncus Gerardi, Sali- 
cornia herbacea, including Atriplex hastata and Myrica carolinensis, 
submerged excepting the tops of Spartina stricta maritima and the 
low sand dunes on which grow Ammophila arenaria, Baccharis 
halimifolia, Solidago sempervirens. Sp. gr. 1.0215; temp.19°. [Sp. 
gr. 1.0224. | 

97. Some distance back from the inlet along Fifth Avenue, 
Belmar, the following plants were found submerged: Scirpus pun- 


gens, Cicuta maculata, Hibiscus moscheutos, Panicum virgatum, 
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Baccharis halimifolia. Sp. gr. 1.011; temp. 19°. [Sp. gr. 1.0118.] 

It will be seen by reference to the above observations that even 
the least typic of the salt marsh species which usually grow subjected 
to the influence of fresh water are placed occasionally under more 


trying conditions during exceptionally severe storms, when they are 


subjected to the action of almost pure sea water. On August 19, 
1909, the storm having subsided, the normal flow of the tide in and 


Fic. 4. Map of Shark River and Bay, N. J., showing stations at which 
hydrometric determinations of the salinity of the water were made. Numbers 
indicate specific gravities at the points directly under the first figure and the 
subnumbers indicate the observational stations as noted in the paper and in 
the original field note-book. 


out of the inlet was reéstablished and the following series of obser- 
vations were then made. 

126. Water from lagoon inside jetty at Shark River Inlet at 
high tide. Sp. gr. 1.0190; temp. 23°. [Sp. gr. 1.0210.] 

127. Hole dug 20 cm. deep in an association of Scirpus pungens, 
Solidago sempervirens, Spartina patens, Atriplex hastata, Suaeda 
maritima. Water rising from a sandy gravel. Sp. gr. 1.0010; temp. 
21°. [Sp. gr. 1.0022. ] 

130. Water from a hole 46 cm. deep in an association of Juncus 
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Gerardi, Limonium carolinianum. Sp. gr. 1.0255; temp. 20°. [Sp. 
gr. 1.0267. | 

131. Water from hole 28 cm. deep in an association of Distichlts 
spicata, Salicornia herbacea. Sp. gr. 1.0065; temp. 20°. [Sp. gr. 
1.0075. 

133. Water from a hole 50 cm. deep in a Spartina stricta mari- 
tima association. At 20 cm. a hard pan of gravel stones was 
reached, then a layer of sand was passed and at the bottom a hard 
gravel layer. Sp. gr. 1.025; temp. 21°. [Sp. gr. 1.0265.] 

134. Water from Shark River. Sp. gr. 1.0205; temp. 22°. [Sp. 
gr. 1.0222. 

135. Water from a ditch along back of Shark River marsh, 
Belmar side, lined with Spartina stricta maritima, Spartina patens, 
Salicornia herbacea. Sp. gr. 1.0015; temp. 20°. [Sp. gr. 1.0024.] 

136. Water from hole in marsh 61 cm. deep at the base of a 
clump of Baccharis halimtfolia associated with Distichlis spicata, 
Aster tenuifolius, Salicornia herbacea, Limonium carolinianum. Top 
soil brown and loose, subsoil sandy. Sp. gr. 1.024; temp. 20°. [Sp. 
gr. 1.0252. 

137. Water covering surface of the marsh in middle of a Dis- 
tichlis spicata association with Spartina stricta maritima, Salicornia 
herbacea, Limonium carolinianum. Sp. gr. 1.0245; temp. 27°. [Sp. 
gr. 1.0278. | 

138. The last test recorded here was to determine if there was 


any difference in the salinity of the water between ebb and flow. 
Tide receding rapidly. Sp. gr. 1.0215; temp. 20°. [Sp. gr. 1.0238.] 
101. Shark River Bay water in channel through salt marsh 


bounded by Spartina stricta maritima and Spartina juncea. Sp. gr. 
1.021; temp. 21°. [Sp. gr. 1.0224.] 

102. Hole dug in marsh 30 cm. deep in an association of Spartina 
stricta maritima, Limonium carolinianum, Salicornia herbacea. Sp. 
gr. 1.0245; temp. 20°. [Sp. gr. 1.0257.] 

103. Hole dug in marsh 30 cm. deep in an association of Dis- 
tichlis spicata and Limonium carolinianum. Sp. gr. 1.0185; temp. 
20°. [Sp. gr. 1.0196.] 

104. Hole dug 20 cm. deep in a pure association of Juncus 
Gerardi. Sp. gr. 1.0195; temp. 21°. [Sp. gr. 1.0209.] 
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107. Water at head of north arm of Shark River Bay (see map, 
Fig. 4) in middle of an association of Spartina stricta maritima and 
Spartina patens. Sp. gr. 1.0150; temp. 25°. [Sp. gr. 1.0175. 


Fic. 5. View of salt marsh island fringed with Spartina stricta maritima 
and covered by associations of Spartina patens, Juncus Gerardi, Distichlis 
spicata, etc. Shark River, New Jersey. 


109. Contracted portion of the north arm of Shark River Bay, 
where Spartina stricta maritima breaks up into patches between 
which grow Scirpus pungens, Spartina patens and Nymphea odorata. 
Sp. gr. 1.0025; temp. 24°. [Sp. gr. 1.0044.] 

110. Water at base of a patch of Spartina polystachya. Sp. gr. 
1.0025; temp. 20°. [Sp. gr. 1.0034.] 

112. Water from hole 20 cm. deep at the base of an association 


of Phragmites communis (see Fig. 4). Sp. gr. 1.0010; temp. 28°. 


[| Sp. gr. 1.0153. ] 

113. Water in upper portion of the south arm of Shark River 
Bay. Sp. gr. 1.0035; temp. 25°. [Sp. gr. 1.0057. ] 

114. Water from middle of Spartina stricta maritima associa- 





48 HARSHBERGER—INFLUENCE OF SEA WATER _ [April 22, 


tion, south arm of Shark River Bay at carriage bridge. Sp. gr. 
1.0015; temp. 25°. [Sp. gr. 1.0036. | 

115. Water from last extensive patch of Spartina stricta mari- 
tima merging with Typha angustifolia. Sp. gr. 1.0000; temp. 23°. 
[Sp. gr. 1.0016. ] 

116. Water tested at the head of the south arm of Shark River 
Bay (Fig. 6), where the vegetation becomes continuous and the 


patches of Spartina stricta maritima are divided by narrow lines of 
Scirpus fluviatilis, Typha angustifolia, Zizania aquatica, touching a 
forest growth of Nyssa sylvatica, Sassafras variifolium, Pinus 


Fic. 6. Association of Spartina stricta maritima in upper part of the 
south arm of Shark River Bay, showing blending and transition of salt-water 
and fresh-water vegetation. 


rigida, Quercus prinus, Q. alba. Sp. gr. 0.9990; temp. 25°. [Sp. 
gr. 1.0011.| 
119. Water 60 cm. deep at a point along south shore of Shark 
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River Bay with Vallisneria spiralis abundant. Sp. gr. 1.0165; temp. 


[Sp. gr. 1.0193. ] 
120. Hole dug in a marsh at base of a clump of Peltandra vir- 


° 


20". 


ginica. Sp. gr. 1.016; temp. 27°. [Sp. gr. 1.0191.] 
124. Water from a marsh lagoon at base of a steep bluff sub- 


Fic. 7. Clump of Panicum virgatum growing along shore of Stockton 
Lake controlled by fresh water. 


jected to evaporation between the daily tides. Lagoon surrounded 


by Spartina stricta maritima. Sp. gr. 1.0155; temp. 29°. [Sp. gr. 


1.0192. | 

The above observations give the geographic data upon which the 
study of the distribution of the salt marsh species has been based. 
It will be seen that proceeding from the ocean up the various bays 
and inlets there is a general decrease in the saltiness of the controlling 
water as revealed by the use of the hydrometer and the amount of 
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salt which controls in general the habitats of the several species is 
graphically shown in the sketch map until a point is reached where 
the salt marsh vegetation mingles with that of the fresh water 
marshes until it is gradually replaced by vegetation controlled by 
fresh water (Fig. 7). 


SEQUENCE OF HypDROMETRIC READINGS. 

It is important to give now in sequence the various specific gravi- 
ties corrected to 15° C. to which readings are appended, the name 
of the plant or the names of the plants subjected to that specific 
density of salt water. The subnumber indicates in all cases the 
number of the observation in the series previously given. 

1.02996,, Spartina stricta maritima, Spartina patens, Salicornia 
herbacea. 

.02780,,, Distichlis spicata, Spartina stricta maritima, Salicornia 
herbacea, Limonium carolinianum. 

.02670,3, Juncus Gerardi, Limonium carolinianum. 

.02650,;, Spartina stricta maritima, Limonium carolinianum. 


02570,9 Spartina stricta maritima, Limonium carolinianum, Sali- 


cornia herbacea. 

.02520,;, Baccharis halimifolia, Aster tenuifolius, Salicornia her- 
bacea, Limonium carolinianum, Atriplex hastata. 

.0224,5, Spartina stricta maritima, Spartina patens, ocean water 
from surf at Belmar. 

.0224,3, Water in thoroughfare. 

.02170,, water at high tide. Shark River Inlet, covering base of 
Spartina stricta maritima, 

.02090,,, Juncus Gerardi. 

.01960,,, Spartina patens, Salicornia herbacea, Limonium caro- 
linianum. 

.01930,,, Vallisneria spiralis. 

.01920,., Spartina stricta maritima. 

O1910,,, Spartina stricta maritima, Scirpus pungens. 

OI9I0,., Peltandra virginica. 

.o1880,, water in channel connecting Manasquan River and Stock- 
ton Lake fringed with Spartina stricta maritima, Salicornia 


herbacea. 
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.01820,, Spartina stricta maritima, Spartina patens, Salicornia 
herbacea. 

.01800,;, Spartina stricta maritima. 

01790; Spartina stricta maritima, Salicornia herbacea. 

.01750,9, Spartina stricta maritima, Spartina patens, Distichlis 
Spicata. 

.01740,, Juncus Gerardi. 

.01660,, Spartina patens. 

.01640,, Spartina stricta maritima. 

.01530,,2 Phragmites communis. 

.O1170,, Juncus Gerardi. 

.00750,;, Distichlis spicata, Salicornia herbacea. 

.00650,,, Scirpus maritima, Pluchea camphorata. 

.00490,., Spartina stricta maritima, Spartina patens. 

.00460,, Spartina stricta maritima. 

0044019, Spartina stricta maritima, Spartina patens, Scirpus pun- 
gens, Nymphea odorata. 

.00360,,, Spartina stricta maritima. 

.00340,,, Spartina polystachya. 

.00240,,, Spartina stricta maritima, Spartina patens, Salicornia 
herbacea. 

.00240,., Spartina stricta maritima. 

.00220,,, Scirpus pungens, Solidago sempervirens, Atriplex has- 
tata, Spartina patens, Suaeda maritima. 

.00160,,, Spartina stricta maritima, Typha angustifolia. 

.00160,,, Phragmites communis. 

.00140,, Panicum virgatum, Spartina stricta maritima. 

.00140,, Scirpus lacustris, Scirpus pungens, Spartina polystachya. 

.0118,, Hibiscus moscheutos. 

OOTI0,;, Scirpus fluviatilis, Zizania aquatica, Typha angustifolia. 


.00050,, Spartina polystachya, Scirpus lacustris, Scirpus pungens, 
Spartina stricta maritima. 
.00040,,, iron-sulphur spring water. 
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SEQUENCE OF SALT MARSH PLANTS ARRANGED ACCORDING TO 
MaAx1MUM Density oF SALT WATER. 


In order to make what follows more general and intelligible, the 


specific gravity of saline solutions at 15° C. and the corresponding 
percentages of sodium chloride in solution is displayed in the fol- 


lowing table for converting specific gravities of salt solutions into 


“cc 


per cent. of sodium chloride taken from Landolt-Bornstein, “ Physi- 


kalisch-Chemische Tabellen,” p. 322. 


ay . 15” 
d= Per Cent. dad = 
4 4 


.0034 i -0209 
-0064 , -0246 
.O100 , -0282 


-0137 , .0319 
.0173 : -0355 


Now, if we place the salt marsh plants according to their ability 
to withstand degrees of salinity of water, we can appreciate better 
the factors which control their distribution in the bays and estuaries 
of the New Jersey coast. The first figures show the greatest degree 
of salinity to which the various species are subjected and the second 
number indicates the limit toward the fresh water end of the series. 
The range varies in the different species to a marked extent. 


Spartina stricta maritima .02996-—1.001 40 
Spartina patens .02996-1.00220 
Salicornia herbacea .02996-1.00240 
Distichlis spicata .02780—1.00750 
Limonium carolinianum .02780—1.01940 
Juncus Gerardi .02670-1.01170 
Baccharis halimifolia 02520- 

Aster tenuifolius .02520- 
Atriplex hastata .02520-—1.00220 
Ocean water, Belmar .02240- 
*Vallisseria spiralis .01930—1.00000 
Scirpus pungens I.0IQI10-1.00000 
*Peltandra virginica 1,01Q10—1.00000 
*Phragmites communis 1.01530—1.00160 
*Hibiscus moscheutos 1.01180—1.00500 
Pluchea camphorata 


Nymphea odorata 
Spartina polystachya 1.00240-1.00050 
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Solidago sempervirens 

Suaeda maritima 

Typha angustifolia I1.00160—1.00110 

Panicum virgatum 

Scirpus lacustris 1.00140—1.00050 

Scirpus fluviatilis 

Zizania aquatica 

All of the plants above the line are able to withstand a maximum 
of over I per cent. of sodium chloride in the salt water, and may be 
reckoned as the true salt marsh species, while Vallisneria spiralis, 
Hibiscus moscheutos, Phragmites communis, and Peltandra virginica 
are excluded, because their habitat is frequently an inland, not a 
salt marsh one. All below the line, according to the accurate data 
presented for the first time, are not able to grow in salt water the 
sodium chloride content of which approximates I per cent.® 

By this arrangement we are able to segregate the plants found on 
the New Jersey salt marshes, for although apparently occupying the 
same geographic position and growing under similar conditions of 
environment, yet we can divide them into salt marsh species, those 
that are adapted to a saline soil with from 1-4 per cent. of sodium 
chloride, and those less well adapted to a saline soil, but which are 
to be classed among the plants found in fresh-water swamps. Oc- 
casionally, as the list shows, we will meet with such non-saline plants 
in a typic saline environment. This is to be explained as in the cases 
of Vallisneria spiralis, Hibiscus moscheutos, Phragmites com- 
munis, and Peltandra virginica by their adaptation to more saline 
conditions. Again there are fresh-water marsh species found on 
salt marshes, but their presence is to be explained by the fact 
revealed by the hydrometer, that while the surface marsh soil 
may be strongly saline, the subsoil is controlled by fresh water 
which flows outward from the higher ground under the salt marsh 


sod. Into the subsoil controlled by fresh water the roots of a num- 


ber of plants of fresh-water habitat grow, notwithstanding the fact 
that they are growing in the middle of a salt marsh. Appearances 


here are deceptive and the peculiar behavior of these plants per- 
plexed me until the hydrometer showed the reason for the presence 


*See preceding table of percentages and specific gravities with which the 
above figure may be compared. 
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of such plants on the salt marsh. . The first eleven plants of the 


preceding list may be looked upon as true saline species, while the 
other plants of the list are those which are typically found under 
fresh-water conditions of environment. These plants have accom- 
modated themselves to a soil of some salinity as tested by the hy- 
drometer. On the other hand, the degree of accommodation of the 
typic salt marsh species is indicated. The following show the widest 
range of accommodation: Spartina stricta maritima, Spartina patens, 
Juncus Gerardi, while Salicornia herbacea, Distichlis spicata, Limo- 
nium carolinianum show a small range of accommodation. As a 
result one is justified perhaps in believing that this difference in the 
degree of accommodation accounts in part’® for the general and con- 
trolling distribution of Spartina stricta maritima, Spartina patens 
and Juncus Gerardi, which are most prevailingly present in the salt 
marshes of the Atlantic coast, while Salicornia herbacea, Limonium 
carolinianum, with less power of accommodation and smaller size, 
are rarely controlling, but form small associations, or are intermin- 
gled with the other salt marsh species. The salt grass Distichlis 
spicata, although it never grows in areas of great extent, yet is 
usually found where it grows in nearly exclusive association. This 
power of accommodation seems to be an inherent property of proto- 
plasm and it varies within wide limits for different kinds of plants. 
The lower plants seem to have a greater power of accommodation, 
the higher plants a less degree. Professor G. J. Peirce, of Stanford 
University, has undertaken to study the behavior of some ponds 
on the flat shore of San Francisco Bay into which salt water is 
pumped for the manufacture of salt. The water evaporates during 
the dry season, leaving an accumulation of salt on the bottom and 
sides of these ponds, and from a minimum specific gravity of 1.06000 
in the rainy season the concentration rises in the course of three or 
four months until the specific gravity reaches 1.22500. A small 
crustacean (Artemia) and the larve of some flies are the only ani- 
mals living in these brines, but there are unicellular plants, bacteria 
of various sorts, chromogenic and other kinds, Chlamydomonas-like 


“The vegetative habits of these plants with powerful rootstocks and 
methods of seed distribution must also be considered as important factors. 
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algze, both green and brown, which are found in various stages of 
their existence at different times in these ponds." 


SECTIONS OF SALT MARSH SOIL. 


A detailed study of the various salt marsh soils along the New 
Jersey coast was begun coincidently with a study of the salt content 
of the soil by means of the hydrometer, but these observations have 
not been carried to completion. A few notes on some of the condi- 
tions observed may not be out of place. Taking a sample of the 
muck soil in the middle of an area of the Manasquan salt marsh 
covered with Spartina patens, we find its total depth to be about 104 
cm. From this a block of peat was cut 57 cm. thick. The first 21 
cm. at the top was of one color, consisting of 12 cm. of a fibrous 
root material and 9 cm. of a less strongly fibrous layer. The first 
I2 cm. represent the remains of the cover plant, for this part gave 
rise to new plants of Spartina patens when the soil was laid flat 
along the side of the cut. Below these upper fibrous layers followed 
a lighter brown fibrous layer, 14 cm. thick, and then 7 cm. of a black 
fiberless layer followed by 16 cm. of a brown fibrous layer where 
the hollow pipe-stem-like remains of the rootstocks of Spartina 
stricta maritima occur. This section of peat clearly indicates a suc- 
cession of vegetation types. The marsh deposits began in submerg- 
ing salt water, because the remains of Spartina stricta maritima are 
found in the lower layers. Then sand and clay material was depos- 
ited on which Spartina patens began to build up successive layers of 
peat. This was formerly explained by a change of coast line, but 
the suggestions of Johnson (see ante) that it may indicate a change 
of tidal level seems to be worthy of consideration in a study of the 
deposits of peat in the salt marshes of New Jersey, where the coast 
line is under constant change so as to profoundly influence the 
height of the tides in the rivers and embayments along the shore. 


EcoNoMic CONSIDERATIONS. 


The salinity of the water, which can be determined by the hy- 


drometer, is the determining factor in the distribution of salt marsh 


™ MacDougal, D. T., “ Annual Report of the Director,” Dept. Bot. Re- 
search Carnegie Institution of Washington, 1910, 56. 
PROC. AMER. PHIL, SOC., L. 201 GG, PRINTED AUG. 26, 1911. 
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plants, although the texture of the soil, its aération and the lines of 


marsh drainage are influential factors. In the reclaiming of these 
salt marshes, as has been done so successfully along the Bay of 
Fundy’? in Nova Scotia, the hydrometer affords a ready means of 
determining accurately what amelioration has been secured by ditch 
drainage. The same method of research can be applied to the study 
of the alkali soils in many parts of the world, especially in our west- 
ern states, and the farmer can test the presence or absence of salts 
and their relative amounts in the soil. 

Some years ago Scofield’* determined the salt-water limits of 
wild rice, with a view to ascertaining the areas which could be suc- 
cessfully devoted to the cultivation of this valuable but long-neglected 
food grass. After investigations by means of the electric bridge 
along Chesapeake Bay and the Potomac River, Scofield assumed that 
the salt-water limit of wild rice is approximately represented by 0.03 
of the normal solution of sodium chloride, while the concentration 
of the water of Chesapeake Bay is about 0.28 of a normal solution 
of sodium chloride. So that in establishing cultures of wild rice 
along the coast streams it is highly important that the concentration 
of the water covering these areas be determined either by the electric 
method or by the hydrometer, which is simple and equally applicable. 
Similarly Fraps'* determined that 0.3 per cent. of salt is dangerous 
to the true rice plant where rice farms along the coast are supplied 
with water pumped from streams occasionally subjected to salt water 
influences. 

The distribution of animals is also profoundly influenced by the 
salinity of the water. Occasionally extensive oyster beds are ruined 
by flooding with fresh water, and the oysterman can readily deter- 
mine the influential density of the water which covers his submerged 
plantation by means of the hydrometer. Two years ago the follow- 
ing was printed in the Trenton Evening Times of Friday, August 

" Harshberger, John W., “The Reclamation and Cultivation of Salt 
Marshes and Deserts,” Bulletin Geographical Society of Philadelphia, July, 
1907. 

“Scofield, Carl S., “The Salt Water Limits of Wild Rice,” Bull. 72. 
U. S. Bureau of Plant Industry, 1905. 

“ Traps, G. S., “ The Effect of Salt Water on Rice,” Texas Agricultural 
Experiment Station, Bull. 122, June, 1909. 
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27, 1909, and this excerpt shows the bearing of this study upon the 
Delaware River fisheries. I quote in full: 


Millions of crabs are moving up the Delaware River from the sea. Their 
coming is due to the protracted drought, which has reduced the downward 
strength of the current in the river and caused the saline waters of the 
Atlantic to reach the harbor of Philadelphia. For the first time in many 
years the Delaware River is brackish as far as Gloucester, the result of which 
is that mullet, sea bass and porpoises may be seen every day above Chestet. 
The crabs which are the kind generally caught off the coast are to be 
found everywhere from the Delaware Breakwater to Philadelphia. For the 
first time on record, a big catch was made yesterday off the Point House 
piers, below Greenwich Point in the lower section of the city. Oldmans 
Creek, Raccoon Creek on the New Jersey side of the river and other tribu- 
taries of the river are alive with fish and crabs, and every day fishermen are 
bringing to market big hauls made in sight of Dock Street market. 

3oilers on river steamboats have to be watched carefully, as the salt in 
the water causes constant foaming and more than ordinary diligence is re- 
quired by marine engineers to prevent serious results to vessels for which 
they are responsible. 


In the latter case the use of an hydrometer, or salinometer would 
indicate the dilution at which the foaming in the boilers no longer 
took place and thus its use in such emergencies of navigation becomes 
of great importance. 

In the following bibiliography not all of the papers cited deal 


directly with salt marshes, but they treat of the influence of saline 


solutions in general upon animals and plants. In this list will be 
found many important papers which represent the most modern 
expression of opinion upon the accommodation of organisms to vary- 


ing degrees of saline concentration. 
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EXPLANATION OF PLATES. 
PLaTe XX. 


Fic. A. Typic salt marsh near Avalon, N. J., showing prominent growth 
of salt marsh grass, Spartina stricta maritima, fringing open thoroughfare 
and low sand dunes covered with red cedar, Juniperus virginiana, in the 


distance. 
Fic. B. Salt marsh near Avalon, N. J., intersected by tortuous channels 
at head of a bay blending with the deciduous forest in the center and left. 


PLATE XXI. 


Salt marsh at Somers Point, N. J., with open channel blending with an 
association, or strip of switch grass, Panicum virgatum, which fronts a forest 
growth of red cedar, Juniperus virginiana, holly, Ilex opaca, and pitch pine, 
Pinus rigida. 
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THE COST OF LIVING IN THE TWELFTH CENTURY. 


By DANA C. MUNRO. 
(Read April 20, 1911.) 


As yet it is impossible to make any statement of the average cost 
of living in the twelfth century in any country of Europe. Much 
material is accessible in the Pipe Rolls and similar accounts, in the 
charters and other legal documents, of which so many thousands 
have been preserved; but no one has attempted a careful statistical 
study for this period. Thorold Rogers began his work on the prices 
in England with the year 1259; Curschmann collected some items 
for Germany during the years 1190-1225 ; Lamprecht gathered some 
data on prices for France in the eleventh century; and there are 
some other partial statements. Whether it will be possible to make 
an accurate estimate can only be ascertained after minute and ex- 
tended examination of the accessible material. 

3ut it is possible to gather some examples which are illuminat- 
ing. In 1181 the former mistress of Henry II., and the mother of 
Geoffrey, was receiving an annual pension of 20 marks or 13 pounds 
6s. 8d. In the same year the “ Archbishop of Norway,” who was 
then visiting in England, was allowed by the king Ios. a day for 
the expenses of himself and suite. The same amount was allowed 
in 1180 to the Abbot of Glastonbury. Evidently 10s. a day was con- 
sidered sufficient for the expenses of a high church official and his 
attendants; probably the pension of 20 marks, or a little over 8d. 
a day, was sufficient for the expenses of a lady and her servant. 
This is rendered more probable by the fact that Richard the Lion- 
hearted, when he hired vessels for his crusade, had to pay only 2d. 
a day to sailors and 4d. a day to the captains. In 1201 the French 
ambassadors made a treaty with Venice, by which the latter agreed 


to carry the crusaders across the sea and furnish them with pro- 
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visions for a year on the payments of 2 marks for each man and 4 


marks for each horse.* 

The prices current at the time throw some light upon the above: 
in Lincolnshire, in 1181, a goose cost a penny; a sheep, 4d.; an ox, 
3s.; a farm horse, 5s.; a pig, Is.; scarlet cloth, 6s. 8d. an ell; fine 
green cloth, 3s.; gray, 1s. 8d.; blankets, 3s. an ell. Thus, if Geof- 
frey’s mother had expended her pension in buying live stock, she 
could have bought 25 horses, 25 oxen, 25 pigs, 25 sheep, and 100 
geese; or if she had preferred, she could have bought 50 yards of 
scarlet cloth, say, enough for four or five dresses in the fashion of 
the day. The difference in cost between the necessities and the luxu- 
ries is very noticeable. 

While it is impossible to state the exact cost of living, it is certain 
that this cost was increasing rapidly for the upper classes, and prob- 
ably for the middle classes. The rise was due to a variety of causes, 
and it would be easy to make out a long list, including war, famine 
and pestilence; but two appear to have been especially important. 
First, there was a change in the standard of living. Acquaintance 
with the east through the crusades led to a desire for the luxuries 
which were produced at Constantinople and in Asia. Before the 
first expeditions to the Holy Land spices had been ysed only to a 
slight extent in the west of Europe. At the capture of Czsarea, in 
1101, the Genoese received over 16,000 pounds of pepper as a por- 
tion of their booty. This, and other spices, soon came into general 
use and were imported into western Europe in great quantities. The 
references in the literature of the day point conclusively to the wide- 
spread use of spices and their great popularity. 

The costly fabrics of the East were also in great demand, and 
the heroines of the poems are frequently described as clad in the 
stuffs made in Constantinople, or farther eastward. No lady was 
considered well-dressed by the poet unless she had garments im- 
ported from the East. Oriental rugs became so fashionable that a 
manufactory for them was established in Paris. Glassware, sugar, 

‘De Wailly estimates a mark as equivalent to 52 francs at the present 
day; that is, two marks would be equivalent, roughly, to 104 francs, or $20. 


Of course this is entirely misleading, as it would be impossible to furnish 
transportation and food for a year for $20 per individual. 
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dye-stuffs, and other oriental products were coveted and secured as 
far as possible. 

Life as a whole became more luxurious. In Germany four meals 
a day supplanted the three of an earlier period; and the ideal hero 
was a mighty trencher-man. According to the Pseudo-Turpin, 
Charles. the Great ate “a whole quarter of a lamb, two fowls, a 
goose, or a large portion of pork; a peacock, a crane, or a whole 
hare” ata meal. Luxury in dress, at least among the middle classes, 
was not confined wholly to the oriental products. Fashion began its 
despotic sway for Germany and other parts of western Europe in 
the twelfth century, and those who could not afford the Byzantine 
stuffs might in their domestic weaves imitate the prevailing styles 
of long trains.and full sleeves almost sweeping the ground. Shoes 
for both men and women changed in style almost every year ; some- 
times the toes were long and pointed, extending up toward the 
knees; at other times, short and broad. Other items of extrava- 
gance might be mentioned, such as the enormous head-dresses, wigs 
and other false hair; but enough has been indicated. 

Another great source of expenditure was building. The mon- 
archs spent large sums on their castles and residence halls, and the 
nobles and citizens followed their lead. Palaces, cathedrals, for- 
tresses, country houses, town halls, hospitals and other edifices were 
going up in all the leading centers. The cost of building was greatly 
increased by the general substitution of stone for wood, and by the 
frequent use of lead for the roofs. Great quantities of this metal 
were exported from England to various places in France, and even 
to other parts of Europe. 

The second cause of the rise in the cost of living was the increase 
in the amount of money available. Western Europe was just chang- 
ing from Natural- to Geldwirtschaft. The author of the “ Dialogus 
de Scaccario,” who wrote about the beginning of the last quarter 
of the twelfth century, says that he had been told of the former 
custom by which all payments to the treasury were made in kind, 
and that he had seen a man who had witnessed the bringing in of 
the provisions from the various parts of the country. In fact, in 
the reign of Henry I. of England the sheriffs obtained their receipts 
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for so many fowls, eggs, ducks, hogs, oxen, etc., or so much beer, 
wool, corn or other grain. But this practice had not wholly gone 
out under Henry II., in spite of the statement of the author of the 
“ Dialogus.” In the Pipe Roll of 1181-82, for instance, there is the 
record of the payment by Cheshire of forty cows in addition to their 
money dues. On the whole, however, ail through western Europe 
payments in money were superseding payments in kind, and this was 
due mainly to the increase in the amount of the circulating medium. 

Large numbers of coins were brought home from the East. In 


the Scandinavian lands it is said that more than 25,000 Arabic coins 


have been dug up in recent times. In the literature of the twelfth 


century, Arabian gold is very frequently referred to and is contrasted 
with the lighter-colored gold of the West. At the capture of Czsa- 
rea in 1101 (when the pepper was obtained) the Genoese secured 
over 400,000 solidi of Poitou, and they received only one third of 
the booty. The crusaders were always keen for gold. Whenever 
they won a victory they sought anxiously for the precious metals; 
frequently they cut open the bodies of the slain enemies, because 
they believed the latter had swallowed their coins; sometimes they 
made great heaps of the bodies and burned them in order to obtain 
the gold which had been secreted. Many similar -facts might be 
cited which would illustrate the enrichment of the West by the coins 
brought in from the East. 

Far more important, probably, was the coinage and use of the 
precious metals which had previously been hoarded, especially in 
ornaments and works of art. Until about the close of the eleventh 
century, there had been comparatively little occasion for a large 
stock of ready money, but when the crusaders made their prepara- 
tions for their long expeditions they needed large sums of money, 
both for their equipment and for their journey. Even the partici- 
pants in the so-called Peasants’ Crusade took enough money with 
them to pay all the expenses for several months, when they marched 
under the leadership of Walter the Penniless and Peter the Hermit. 
Because of the demand for coins, the mints of the West were very 
active in the twelfth century. Under Henry I. of England, 94 
minters were busy. In 1125 all the 94 were called up for punish- 
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ment on the ground that they had debased the coinage, and each one 
had his right hand struck off. Under Henry II. there was a great 
amount of coining, of which the details may be followed in the Pipe 
Rolls, as far as they are accessible. In addition, instruments of 
credit came into use, especially bills of exchange, which greatly in- 
creased the amount of capital. The Templars in their house at Paris 
received deposits, and gave orders upon their house in Jerusalem. 
In doing this, they were probably imitating the example of the Jews, 
who had long used such papers; and we find the example of the 
Templars, or of the Jews, imitated by others, so that, e. g., by 1188 
bills of exchange had become very common in Hamburg. 

The extravagance of the age is well depicted in the literature. 
The knightly hero is always lavish in his gifts and entertainments, 
as well as in his attire. Sumptuous banquets, where the boards lit- 
erally groaned under the weight of the dishes, were the fashion. 
Large stone castles were built and richly adorned, and in these the 
number of attendants increased greatly. The armor became more 
costly ; the legal expenses, from which the nobles were never free, 
mounted up; but the main source of out-go was the necessity of 
keeping up the style of living demanded by the fashion of the day. 
Consequently the knight had to spend much more, and the minstrels 
sang only of those who were generous. Even the fathers and 
mothers in their advice urged their sons to give freely and never to 
be niggardly. 

There were great opportunities to acquire wealth. One of the 
men who improved his chances to the best advantage was Suger. 
He was of peasant stock and was educated at the Monastery of St. 
Denis, where he became intimate with the prince who later was 
known as Louis VI. of France. The intimacy always continued, and 
after the death of Louis VI., Suger, who was then Abbot of St. 
Denis, acted as regent of France during the absence of Louis VII. 
on the crusade. During the time of the king’s expedition, Suger 
paid all the expenses of the kingdom of France out of his own for- 
tune. He had previously restored and beautified the church of St. 
Denis at his own expense. And he still had enough wealth, so that 
in the last year of his life he planned to equip and finance a crusade 
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wholly from his own money. Suger was able to acquire this enor- 
mous fortune because of his great ability, and because he understood 
the economic conditions of the time. 

The average noble had no genius for acquiring wealth, and his 
feudal income, which was fixed mainly by custom, appears to have 
been statiorary or even declining. With the establishment of better 
order and the increase of the royal power, the nobles had lost both 
their opportunity to plunder and the right of private coinage, which 
greatly lessened their income. One feature of the Pipe Roll for 
1181-1182 is very significant in this connection. About 300 debtors 
to the king were listed from various parts of England, most of 
whom had disappeared or were destitute of means, so that these 
debts could not be collected. Apparently most of the individuals 
came from the lesser nobility. The only resource for men of this 
class was to borrow at usury. The usurers formed one of the two 


classes of wrong-doers against whom the preaching of the twelfth 


century was especially directed. They were evidently very numer- 
ous, and they preyed chiefly upon the nobles. The merchants and 
the peasants seldom had to resort to the usurers. There were many 
Christians engaged in this business, but more Jews, and the latter 
were to suffer severely as the result of the economic conditions. 
The rate of interest in England when the security was good was 2d. 
on the pound each week, compounded once in six weeks, or about 
52 per cent. a year.*?, Consequently if a knight borrowed 40 pounds, 
a sum frequently in excess of the annual income of a knight, and 
was unable to pay the interest, in a year he would owe 60 pounds 
and 16s.; in two years, over 92 pounds; in three years, over 140 
pounds; in five years, over 324 pounds, and the interest then would 
be over 3 pounds a week. Probably the ill-feeling against the Jews 
was due very largely to the anger of the borrowers who found them- 
selves hopelessly involved in debt. There is a very decided change 
in the attitude toward the Jews in the twelfth century, and it is sig- 
nificant that the preparations for the crusades, when ready money 
was especially needed, were so frequently accompanied by a perse- 
cution of the Jews; e. g., in 1096, in 1147, in 1189. Their great 


* Much more was demanded when the security was not good. 
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wealth is shown by the fact that the Jews of England contributed 
60,000 pounds towards the crusade of Henry II., and all others only 
70,000. There is no estimate of the number who contributed this 
60,000 pounds, but there had been a great increase since the begin- 
ning of the reign of Henry II. At that time all Jews who died in 
England had to be buried in the cemetery near London. At the end 
of Henry II.’s reign almost every great town had a Jewish cemetery 
in the suburbs. 

The peasants both in town and country gained in prosperity 
during the twelfth century. The agricultural laborers profited by 
the opening of more markets for their products. They were some- 
times able to hire the demesne land and even to rent the mill or the 
whole manor, because the lord of the manor was in need of ready 
money. In France many villeneuves were established which offered 
_special privileges in order to attract tenants. Suger’s example in 
emancipating his serfs was followed more and more frequently by 
the kings and by the lords. In England many individuals escaped 
to the towns, and if they were able to remain there unmolested for a 
year and a day, they were free from all possibility of pursuit. 

The merchants in the towns profited most. The Lombard cities 
of Italy gained great wealth by the carrying both of crusaders and 
of wares. The trade extended widely in western Europe. Fairs 
were established where the commodities of the whole known world 
were offered for sale by the merchants from the various countries, 
who travelled about from place to place. The increase in the dues 
which the lords received from these fairs bears witness to their 
prosperity and to the enlarged trade, of which they were the scene. 

Gross states that the gild merchant first appeared in England 
about 1100, and that the craft society first appeared on the continent, 
as in England, early in the twelfth century. If we connect these 
statements with Ashley’s dictum, “Trade, as an independent occu- 
pation, grew up first in the service of luxury,” the importance of the 
change in the standard of living will be apparent. The establish- 
ment of uniform weights and measures, and the universality of 
certain standards of money, such as the Cologne mark, the Venetian 


ducat, or the bezant also indicate the rapid advance in commerce. 
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The fabliaux, or “laughable stories told in verse,” the especial 
literature of the merchant class, began about the middle of the 
twelfth century. In these tales class-consciousness is very evident. 
They ridiculed the knights and the clergy, while always depicting 
the latter as wealthy. Some of these fabliaux, which were written 
for the merchants of the twelfth century, sound curiously modern, 
as if they might have been told in the nineteenth century in our own 
western states. They are frequently irreverent, and show an inde- 
pendence of thought which is very noteworthy in this early period. 
Their attitude toward women is entirely at variance with that of 
the courtly literature of the age. In fact, the merchants were think- 
ing for themselves, and were no longer willing to be subservient to 
the nobility and the clergy. They were rapidly becoming important 
political factors, and were winning recognition from the monarchs. 
They were vying in comfort and luxury with the nobles, and fre- 
quently ineffective sumptuary laws were enacted to restrict these 
nouveaux riches. 

As yet too little attention has been paid to this change in the 
standard of living and its effects. In this paper an attempt has been 
made to set forth only a few of the facts, merely to indicate the 
nature and importance of the problem. Every one of the subjects 
here discussed is susceptible of elaboration, and needs to be worked 
out in detail for each country of western Europe and each period in 
the twelfth century. The material is voluminous: as indicated 
above, the legal documents should be utilized for the definite state- 
ments which they contain, and the literature of the age should be 
laid under contribution for its information as to the character, cus- 
toms and points of view of the various classes. The chronicles un- 
fortunately will furnish comparatively little, because they generally 
give only the unusual events; statements about prices drawn from 
them are frequently of little value, because the figures are given on 
account of their extreme highness or lowness. This field, as a whole, 
offers a good opportunity for many monographs, and such work is 
essential before we can understand the economic history of the 
century which was most important in the advance of western Europe. 


UNIVERSITY OF WISCONSIN, 
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AN ANCIENT PROTEST AGAINST THE CURSE ON EVE. 


By PAUL HAUPT. 
(Read April 22, IgII.) 


In the Biblical Legend of the Fall of Man, which symbolizes the 
first connubial intercourse,’ the Lord pronounces a curse on Eve, 
saying, I will greatly multiply thy sorrow and thy sighing ;? in pain 
thou wilt bear children; nevertheless thy desire is* to thy husband 
and he will rule over thee (Genesis, iii., 16).* 

The great pessimistic philosopher ARTHUR SCHOPENHAUER says 
that the story of the Fall of Man contains the only metaphysical 
truth found in the Old Testament; it is the acme of Judaism, der 
Glanzpunkt des Judentums; but it is an hors d’ cwuvre: the pessi- 
mistic tendency of this legend has no echo in the Old Testament 
which, on the whole, is optimistic, whereas the New Dispensation is 
pessimistic, at least so far as this world is concerned.® 

We all know what the forbidden fruit® in the midst of the 
Garden’ of Eden* means: he who eats of it loses his childlike inno- 
cence; his eyes are opened, just as Adam and Eve perceived that 
they were naked. Not to know good and evil, that is, what is 
wholesome and injurious, means to be like a child.* In the eight- 
eenth book of the Odyssey (v. 228) Telemachus says to his mother 
Penelope, I am intelligent and know good and evil,’® I am no longer 
a child.‘ In the Bible this phrase is used also of the second child- 
hood: Barzillai of Gilead answered David, when the king asked him 
to follow him to Jerusalem, I am this day fourscore years old and 
can no longer discern between good and evil, that is, my intellect is 
impaired by old age, I have become again like a child. 

The explanation of the Fall of Man as the first connubial inter- 
course was given by the celebrated English philosopher THomas 
Hosses in his Leviathan (London, 1651) and it may be traced back 
to CLEMENT of Alexandria in the second century of our era.’* But 
older than this philosophical explanation of original sin’* is an 
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ancient protest against the curse on Eve, which we find in the fol- 
lowing chapter of the Book of Genesis, containing the legend of 


Cain and Abel. 

The story of Cain and Abel is an institutional legend.’* Just as 
the narrative of Jacob’s wrestling at Peniel (Genesis, xxxii., 24-32) 
explains why the Jews do not eat the great sciatic nerve, so the story 
of Cain and Abel shows why the Cainites, or Kenites,* had the 
mark of Cain,’® that is, a tattooed tribal mark which warned every 
man not to slay a member of that tribe. The murder of a Kenite was 
avenged sevenfold: if a Kenite was killed, the Kenites would slay 
seven fellow-tribesmen of the slayer. The tribe of Lamech avenged 
even the slightest scratch by the death of a youth of the tribe to 
which the assailant belonged. Lamech and Cain represent tribes, 
not individuals.**7 The Lamechites guarded their tribal honor even 
more jealously than did the Kenites: if a Kenite was slain, seven 
fellow-tribesmen of the slayer were slain to avenge his blood; a 
Lamechite, however, was not avenged sevenfold, but seventy-seven- 
fold; even a wound inflicted on a Lamechite was punished by the 
death of a fellow-tribesman of the assailant, and a boy of the hostile 
tribe had to pay with his life for the slightest scratch received by a 
Lamechite. Therefore an ancient tribal poet addressed the women 
of Lamech: 

O Adah and Zillah, attend to my voice! 


Ye wives of Lamech, give ear to my utterance: 


A man, if they hurt us, we slay; a boy, if they scratch us, we kill; 
If sevenfold Cain be avenged, then seventy-sevenfold, Lamech !* 


The Kenites were a nomadic tribe in the desert south of Judah.’ 


They came to Canaan with the men of Judah from the Palm City, 
that is, the port of Elath,?° at the northeastern end of the Red Sea. 
Moses’ father-in-law is said to have been a Kenite.** The Kenites 
were worshipers of JHvH,”* but their offerings were different from 
the sacrifices of the sheepmen of Judah,”* represented in the story 
of Cain and Abel by Abel, that is herdsman, herder.2* Cain brought 
to JHvH offerings of the fruit of the ground, but Abel brought of 
the firstlings of his flock and of the fat thereof; and Abel’s sacrifice 
was more acceptable to JHvH than Cain’s bloodless offering. The 
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Kenites may have been a semi-agricultural tribe settled near Elath*® 
before they emigrated with the Edomite ancestors of the Jews to 
Canaan. Afterwards there may have been some religious differ- 
ences: the Kenites clung to their vegetable offerings,*® whereas the 
men of Judah** sacrificed lambs. This led to an expulsion of the 
Kenites from the region of Judah. 

The introductory verse, connecting Cain and Abel with Adam 
and Eve, is a subsequent addition. The name Cain is explained 
there (Genesis, iv., 1) as being connected with the verb gandah, to 
produce.27_ When Eve bare Cain, she said, I have produced a man 
as well as JHvH:** just as JHvH fashioned me from the rib He 
took from Adam, so I have produced now a new human being.— 
Some people think that, when the Lord created Eve, He did not take 
a rib from Adam, but his backbone. Most of us have all our ribs. 
At any rate, woman is not a side-issue. 

The story of Cain and Abel was originally simply: Abel was a 
keeper of sheep, and Cain a tiller of the ground. Cain offered 


vegetable offerings to JHvH, whereas Abel sacrificed the firstlings of 


his flock. Abel’s sacrifices were more acceptable to JHvuH. This 
displeased Cain, and Cain said to Abel, Let us go into the field ;* 
and when they were in the field, Cain rose up against his brother 
Abel, and slew him. 

The field was a tribal battle-ground where the Cainites smote the 
Abelites, but afterwards they were overpowered and expelled from 
the territory of the sheepmen of Judah.*° 

A later theologian has inserted two verses (Genesis, iv., 6, 7) 
which are translated in the Authorized Version as follows: And the 
Lord said unto Cain, Why art thou wroth? and why is thy counten- 
ance fallen? If thou doest well, shalt thou not be accepted? and 
if thou doest not well, sin lieth at the door. And unto thee shall be 
his desire, and thou shalt rule over him. There is no connection 
between this last clause and the preceding one, and the translation 
sin lieth at the door is impossible. 

The Ancient Versions show that the text of this theological in- 
terpolation was corrupt at an early period, and the rendering given 
in the Greek Bible echoes the tradition that the feud between Cain 
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and Abel was due to some ritual differences. The Septuagint ren- 
ders: Is it not so? If thou offerest rightly, but doest not cut in 
pieces rightly, thou hast sinned? Be still!—The Syriac Bible has: 
Behold, if thou doest well, thou receivest; and if thou doest not 
well, at the door sin croucheth.—We find the same rendering in the 
Vulgate: Nonne si bene egeris, recipies; sin autem male, statim in 
foribus peccatum aderit—The Targum paraphrases: If thou doest 
thy work well, thou wilt be pardoned ; but if thou doest not thy work 
well, for the day of judgment the sin is laid up, ready to take 
vengeance upon thee, if thou doest not repent; but if thou repentest, 
thou shalt be forgiven.*'—All these explanations are untenable. 

The original text seems to have been: If thou art good, I shall 
receive thee graciously; but if thou art a sinner,*? I shall not accept 
thy offering.** The final clause, And unto thee shall be his desire, 
and thou shalt rule over him, has no connection with the preceding 
theological interpolation, but is a gloss protesting against the state- 
ment in the preceding chapter: Thy desire shall be to thy husband, 
and he shall rule over thee.** Genesis, iii., 16, states: Unto the 
woman He said, I will greatly multiply thy sorrow and thy sigh- 
ing ;? in pain thou wilt bear children; nevertheless thy desire is* to 
thy husband, and he will rule over thee. 

Some one—possibly a woman,*’ or a man under the influence of 
a woman, a species of the genus Homo, which is common—added to 
this statement in the margin: His desire is unto thee, and thou wilt 
rule over him.®® The story of the Fall of Man and the legend of 
Cain and Abel may have been written in two parallel columns.*’ 
The glossator, who added the theological interpolation in the legend 
of Cain and Abel, and the author of the polemical gloss to Genesis, 
iii., 16 may have written their remarks in the space between the two 
columns. Afterwards these two marginal glosses crept into the 
text, the “ suffragettic” gloss to Genesis, iii., 16 being appended to 
the theological interpolation after Genesis, iv., 5. 

The word desire or longing is used also in the Biblical love- 
songs, commonly known as the Song of Solomon, where the maiden 


says of her lover: 


My dear one’s am I; he is mine, too; for my love he is: longing.” 
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The corresponding word in Arabic (shauq) means passionate love. 
If man eats his bread in the sweat of his face till he returneth unto 
the ground, and if women bring forth children born to suffer, it is 


due to the forbidden fruit. SCHILLER says,*® the fabric of the world 


is held together by hunger and by love.*° 


NOTEs. 


See my paper Some Difficult Passages in the Cuneiform Ac- 
count of the Deluge in the Journal of the American Oriental So- 
ciety, vol. xxxi., fifth page of the article, 1. 2. Cf. below, n. 13. 

* Instead of hérénék, thy conception, or thy pregnancy, we must 
read hagigék, thy sighing; cf. Psalms, v., 2; xxxix., 4. The Greek 
Bible has tov otevayydv cov. Hegydnék would have a different 
meaning, and yégdénék or caraték could not have been corrupted to 
héronék. 

* Not shall be or will be; see my remarks in the Journal of the 
American Oriental Society, vol. xxv., p. 71, n. 1; vol. xxxi., fourth 
page, below, of the article cited in n. 1. The last two clauses may 
represent an observation of the narrator; cf. below, n. 36. 

*The preceding verse, the so-called protevangelium or proto- 
gospel, should be rendered: J will put enmity between thee and the 
woman, and between thy seed and her seed; it (that is, her seed, the 
human race) will crush (lit. tread down, tread under foot, Assyr. 
Sépu) thy head, and thou wilt snap at its heel. There will be per- 
petual warfare between snakes and the human race; all human 
beings loathe snakes. he Messianic interpretation of this passage 
is unwarranted. See my Note on the Protevangelium in the Johns 
Hopkins University Circulars, No. 106 (June, 1893), p. 107; cf. my 
remarks in the Nachrichten of the Royal Society of Gottingen, 
April 25, 1883, p. 102; also GUNKEL, Genesis (1910), p. 20. 

®> See my remarks in the Journal of Biblical Literature, vol. xxi., 
p. 55, 1. 8; p. 66, n. 21; Haupt, Biblische Liebeslieder (Leipzig, 
1907), p. 66. 

®*We use this term now especially of illicit love. In Ceylon the 
fruit of Ervatamia dichotoma is called forbidden fruit or Eve's 
apple. The forbidden fruit in the legend of the Fall of Man is, it 
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may be supposed, the orange-colored berry of the mandrake which 
is still regarded as an aphrodisiac and supposed to promote concep- 
tion ; see my paper on Jonah’s Whale in vol. xlvi. of these Proceed- 
ings (Philadelphia, 1907), p. 152, n. 4. In Genesis, xxx., 14, the 
mandrakes are called in Hebrew: diida’im, that is, love-apples. The 
fruit of the mandrake is quite round and of the size of a large plum; 
it resembles a small tomato. The largest berries have a diameter of 
1% in. (nearly 4 cm.). The idea that the forbidden fruit was a 
fruit from which an intoxicating drink was prepared is untenable; 
contrast CHEYNE’s article in the eleventh edition of the Encyclopedia 
Britannica, vol. i., p. 168°. In the article on mandrake, vol. xvii., 
p. 566*, there are five misprints in the five letters of the Heb. 
word didaim ; similarly there are two misprints in the three letters 
of the Arabic name for Egypt, vol. ix., p. 41°. The new edition is 
marred by a great many misprints and inaccuracies, not only in 
Oriental words, but also in the English text. 

* Garden is often used for pudendum mulieris; see Haupt, The 
Book of Micah (Chicago, 1910), p. 62, n. 9. 

* Eden means pleasure, delight ; Heb. gan-‘edn denotes a pleasure- 
ground. Damascus, the earthly paradise of the Arabs, is called in 
Amos, i., 5: Bét-‘edn, House of Pleasure; see my remarks in 
Petser’s Orientalistische Literaturzeitung, June, 1907, col. 3006. 
The Greek Bible has for Heb. gan-‘edn in Genesis, ili., 23, 24: 
6 mapadacos Tis tTpudis ; the Vulgate: paradisus voluptatis. The 
reading a garden in Eden in Genesis, ii., 8 seems to be a subsequent 
modification introduced by some one who connected Heb. ‘edn with 
the Babylonian edinu—=Sumerian edin, desert; he may have re- 
garded Paradise as an oasis in the desert like Damascus; cf. 
PINcHEs’ note in the Proceedings of the Society of Biblical Arche- 
ology, London, June 14, 1911, p. 161. Damascus means settlement 
in a well-watered region; the original form of the name was Dar- 
masgi; see my remarks in the American Journal of Semitic Lan- 
guages, vol. xxvi., p. 26. 

®See Deuteronomy, i., 39; Isaiah, vii., 16; cf. the translation of 
Isaiah, in the Polychrome Bible, p. 11, 1. 25; p. 141, n. 16. 

1° To know good and evil has about the same meaning as our 


phrase to cut one’s eye-teeth. 
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11See my paper on Midian and Sinai in the Zeitschrift 
Deutschen Morgenlandischen Gesellschaft, vol. \xiii., p. 519, 1. 

12 Compare above, note 5. 

18 The serpent symbolizes carnal desire, sexual appetite, con- 
cupiscence. This is the original sin which has been transmitted to 
all descendants of Adam; only the innocents are free from it. 
COLERIDGE (Aids to Reflexion, 1825) held that Adam’s fall was a 
typical experience repeated afresh in every son of Adam. Mutato 
nomine, de te fabula narratur ; see Hastincs’ Dictionary of the Bible, 
vol. i., p. 842°. In the well known Assyrian relief from Nimrid, 
representing the fight with the dragon, the penis of the monster is 
a serpent; see the plate in Geo. Smitu, The Chaldean Account of 
Genesis, edited by Sayce (London, 1880). The serpent in the story 
of the Fall of Man is a later addition; in the original form of the 
legend Eve was the sole seductress; Eve means serpent (Heb. 
Hawwah= Aram. hiwyd, snake, Arab. haéyyah). See n. 29 to my 


paper cited above, n. I. 


14 This legend explains the institution of tattooed tribal marks 
and the institution of blood-revenge (cf. nn. 15 and 17). It illus- 
trates also the superiority of nomadic animal sacrifices compared 
with agricultural bloodless offerings (cf. n. 26). 

15 Kenite means descendant of Kain or Cain; Cain is the eponym 
ancestor of the Kenites. 

16 See Genesis, iv., 15; cf. Haupt, The Book of Canticles, p. 41; 
Biblische Liebeslieder, p. 61. 

17 Cf. our Uncle Sam, John Bull, Columbia, Germania, &c. A 
Bedouin tribe Cain (Qain) dwelt in the desert of Sinai and the 
neighboring districts about six centuries after Christ ; see NGLDEKE’s 
article on Amalek in the Eucyclopedia Biblica, col. 130. 

18See Genesis, iv., 23, 24; cf. my paper on Moses’ Song of 
Triumph in the American Journal of Semitic Languages, vol. xx., 
p. 164. 

19 Cf. 1 Samuel, xxvii., 10. The Kenites lived with the Amale- 
kites, but they were on friendly terms with the men of Judah, 
whereas the Amalekites were perpetually at feud with the Judahites, 
cf. 1 Samuel, xv., 6 and Judges, i., 16 (see below, n. 21). In the 
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Book of Esther, Haman is called an Agagite, that is, a descendant 
of Agag, the king of the Amalekites, who had been spared by Saul, 
but was hewn in pieces before JHvH by Samuel, whereas Mordecai 
is introduced as a descendant of the first king of Israel; see Haupt, 
Purim (Leipzig, 1906), p. 12, 1. 30. The Amalekites were Edomites 
who had invaded southern Palestine before the Edomite ancestors 
of the Jews, after their exodus from Egypt, conquered the region 
afterwards known as Judah (see n. 23). In Numbers, xxiv., 20 
Amalek is called the first (that is, oldest) of the nations. The 
Amalekites, however, had intermarried with other (non-Edomite) 
tribes; in Genesis, xxxvi., 12, therefore, Amalek is introduced as a 
son of Esau’s first-born, Eliphaz, by a concubine, just as the sons 
of Jacob’s concubines, Bilhah and Zilpah, were tribes with foreign 
elements; see my paper on Leah and Rachel in the Zeitschrift fiir 
die alttestamentliche Wissenschaft, vol. xxix., p. 285. The identi- 
fication of Amalek with the cuneiform Meluha (Orientalistische 
Literaturzeitung, June, 1909) is untenable. According to 1 Chron- 
icles, ii., 55, the Rechabites (cf. Jeremiah, xxxv.; 2 Kings, x., 15, 
23) were descendants of the Kenites; but this can hardly be correct. 
The Rechabites resembled the ancient Kenites in that they were 
ardent worshipers of JHvu, and that they continued to live in 
tents after the men of Judah (see n. 23) had settled in Canaan. 

2°See p. 360 of my paper on The Burning Bush and The 
Origin of Judaism in vol. xlviii. (No. 193) of these Proceedings 
(Philadelphia, 1909) and my paper on Midian and Sinai (cited 
above, n. 11), p. 506, 1. 12; p. 512, Il. 15 and 33; p. 513, 1. 2. In 
Genesis, iv., 17 we read that Cain built a city. 


*1In Judges, iv., 11 the words mib-béné hébab Mdéséh are a 


secondary gloss (or variant) to mig-Qain, and hétén is a tertiary 
gloss to hébdb. The original text of Judges, i., 16 seems to have 
been: wé-Qain ‘alah me-‘ir hat-témarim et-Yéhtidah midbdr ‘Arad 
wai-yélek wai-yéseb et-‘Amaléq, Cain went up with Judah from the 
Palm City to the wilderness of Arad, and went and lived with 
Amalek. The words béné ... hétén Méséh and Yéhiidah asér 
ban-négeb are glosses. See the translation of Judges, in the Poly- 
chrome Bible, pp. 8 and 2; also p. 49, n. 15; p. 62, 1. 55; cf. my 
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paper on Hobab= father-in-law in the Orientalistische Literatur- 
seitung, April, 1909, col. 164. 

22 For JHVH see p. 355, n. 2 and p. 357 of my paper The 
surning Bush, cited above, n. 20. 

*8 Judah is the name of the worshipers of JHvH, who were 
united under the leadership of David about 1000 B. c. David was 
not an Israelite, but an Edomite. See n. 18 to my paper The Aryan 
Ancestry of Jesus in The Open Court, Chicago, April, 1909; cf. p. 
358 of my paper The Burning Bush, cited above, n. 20, and my 
paper on Midian and Sinai (see above, n. 11), p. 506, 1. 2; p. 507, 
1. 36; also Erst’s remarks in Orientalistische Literaturzeitung, July, 
I9II, col. 298, 1. 19. For the sheepmen of Judah see p. 284, n. 5 
of my paper on Leah and Rachel, cited above, n. 19; cf. my paper 
on the five Assyrian stems /a’u in the Journal of the American 
Oriental Society, vol. xxxi. 

*4In Syriac, habbalta (or hébalta, ébdita) means herd, drove, 
especially of camels; cf. Obil, the name of David’s keeper of camels, 
1 Chronicles, xxvii., 30 (see Encyclopedia Biblica, col. 6). Hebel, 
the Heb. form of Abel, may be connected with hébil, to lead. The 
name of Jabal, the father of such as dwell in tents and of such as 
have cattle, Genesis, iv., 20, may be derived from the same root; cf. 
HastinGs’ Dictionary of the Bible, vol. i., p. 5*. The original form 
of Jabal seems to have been J6bil; the Greek Bible has Iwfer (and 
IOBHA for IOBHA). Hebel may be a subsequent modification 
of Hébil, due to a popular etymology combining the name with Heb. 
hébel (for hdbil) breath, transitoriness; see below, n. 27. For 
Jébil = Hébil cf. my remarks on Ja’ir= Me’ir, p. 513, 1. 24 of my 
paper cited above, n. 11. The name Moses, Heb. Mé6séh, may have 
had originally an ‘Ain at the end so that it would be equivalent to 
Joshua; see /. c., 1. 26, and for the vanishing of the final laryngeal, 
op. cit., p. 522, 1. 47; also Haupt, The Book of Esther (Chicago, 
1908), p. 74, 1. 14. 

25 Cf. p. 528, 1. 38 of my paper cited above, n. II. , 

26 In Canaan a bloodless offering smacked of Canaanite heathen- 


ism; cf. the remarks on p. 44 of the translation of Judges in the 


Polychrome Bible. SKINNER says on p. 106 of his new commentary 
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on Genesis (1910): It is quite conceivable that in the early days of 
the settlement in Canaan the view was maintained among the 
Hebrews that the animal offerings of their nomadic religion were 
superior to the vegetable offerings made to the Canaanite Baals. 

27 Cain may be connected with the Ethiopic tagdmya which means 
to till the ground; cf. the Pachomian rules in DILLMANN’s Ethiopic 
chrestomathy, p. 60, 1. 4. Tagdnya means also to worship God; cf. 
Arab. gdnata (quntt) and Lat. colere. Stems tertie y and medie y 
often interchange; cf. Ethiopic qgandya, to sing, and Arab. gdinah, 
songstress, Heb. ginadh, elegy. For Ethiopic qéntiy, servant, we 
have in Arabic: gain, plur. giya@n. In Arabic, gain means also 
smith, metal-worker, Syr. qaiaya. Some scholars, therefore, be- 
lieve that the Kenites were a tribe of wandering smiths. Sayce 
says (in Hastincs’ Dictionary of the Bible, vol. ii., p. 834") that the 
Kenites resembled the gipsies of modern Europe as well as tne 
traveling tinkers or blacksmiths of the Middle Ages. SKINNER 
states (on p. 113 of his commentary on Genesis) that there are some 
low-caste tribes among the Arabs, who live partly by hunting, partly 
by coarse smith-work and other gipsy labor in the Arab encamp- 
ments; they are forbidden to be cattle-keepers~and are excluded 
from intermarriage with the regular Bedouins, though on friendly 
terms with them; they are the only tribes of the Arabian desert 
that are free to travel where they will, ranging practically over the 
whole peninsula from Syria to Yemen. 

The legend of Cain and Abel may have connected the name Cain 
with the allied stem ginné, to be jealous, envious, passionate, just 
as the name Abel (see n. 24) was combined with habl (for habil) 
breath, transitoriness. The saying of Ecclesiastes, Vanity of vani- 
ties (that is, How utterly transitory is everything!) is in Hebrew 
habél habalim; see Haupt, Koheleth (Leipzig, 1905), p. 1; Ec- 
clesiastes (Baltimore, 1905), p. 34, n. 2. 

*8 Lit. with Juv. Also we use with in the sense of like, an- 
alogously to. SHAKESPEARE says, As if with Circe she would change 
my shape. Cf. the Critical Notes on the Heb. text of Genesis, 
in the Polychrome Bible, p. 118. My interpretation of this diffi- 
cult passage has been adopted by CHEYNE, Encyclopedia Biblica, 
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col. 619, n. 3: J have created a man even as Yahweh; but we must 
not substitute /é-‘ummdt. Nor can we read if 6t Yahweh, the man 
of the mark (cf. above, n. 14) of JuvH, or if effawwéh, a man 
whom I desire. The prediction of the serpent that Eve and her 
husband would be like God, if they ate of the forbidden fruit, im- 
plied that they would be able to create new human beings, and this 
would make the race of Adam immortal. Cf. the fourth page, 
below, of my paper cited in n. I. 

2° This clause is preserved in the Samaritan Pentateuch and in 
the Ancient Versions. The Vulgate has Egrediamur foras. 

8° Cf. my explanation of the story of Judah and Tamar in n. 26 
to my paper cited above, n. II. 

Cf. G. J. SPuRRELL, Notes on the Text of the Book of Genesis 
(Oxford, 1896), p. 2. 

82 Contrast the blood of righteous Abel in Matt. xxili., 35; see 
also Hebrews, xi., 4; 1 John, iii., 12. 

*8 We must read: Halé, im tétib, essa panéka; wé-'im hété atta, 
16 eqqah qorbanéka. In the received text hété atta is mispointed 
and misplaced: it appears as hattdt between lap-pétah and rébé¢ 
which are corrupted from 1/6 eqqadh qorbanké. The Greek Bible 
read /é-nattéh instead of lap-pétah, and rébd¢ for rébéc. The read- 
ing of the received text, im 16 tétib, if thou doest not well, is a later 
substitution for the original im hété atta, if thou art a sinner. We 
might read also 16 ercéh minhatéka, but this could not have been 
corrupted to lap-pétah rébéc. In 16 eqqéh qorbankd one of the 
Alephs in 16 eqqah was omitted; q of gorbankdé dropped out after 
the final h of eqqadh, and n was omitted after the b of gorbankd; the 
letters for m and b are similar in Hebrew; for g=h see Crit. 
Notes on Kings, in the Polychrome Bible, p. 187, 1. 20. For egqgah 
gorbanka cf. Psalm vi., 10: Yahwéh iqqéh tépillati, Juvu will re- 
ceive my prayer, and Assyr. telégi téméqsu and leqat unnéni, &c. 
(see Detitzscn’s Assyr. Handworterbuch, p. 384°, d). GUNKEL’s 
reconstruction of the text (in Die Schriften des Alten Testaments 
ibersetzt von GRESSMANN, GUNKEL, &c., part 5, Gottingen, 1910, 
p. 69) does not commend itself. 

*4 Cf. Ephesians, v., 22; Colossians, iii., 18; Titus, ii., 5; 1 Peter, 
lii., I. 
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** Like Deborah, Esther, Judith, &c. 

°° Cf. the observation of the narrator (see n. 3) in Genesis, ii., 
24: Therefore a man leaves his parents and clings to his wife. The 
rendering shall leave ( Matt., xix., 5; Mark, x., 7) is incorrect; it is 
not a prophecy, nor is it an old saying dating from remote times 
when the husband went to the tent of the wife and joined her clan, 
although it is noteworthy that Eve, not Adam, names the child in 
Genesis, iv., I (cf. above, n. 28). We may compare the line in the 
Biblical love-songs (Canticles, viii., 7) where the poet says of Love: 


If one should resign for it all his possessions, 
could any man therefore contemn him? 


This means, from the Oriental point of view: If a man should 
sacrifice all his possessions to buy a beautiful girl; see Haupt, 
Biblische Liebeslieder, p. 111. Tuomas Drxon, Jr., says in his 
novel The Leopard’s Spots of Simon Legree: They say he used to 
haunt the New Orleans slave-markets when he was young and 
owned his Red River farm, occasionally spending his last dollar to 
buy a handsome negro girl who took his fancy. 

** Cf. the remarks in n. * * to my paper Isaiah’s Parable of the 
Vineyard in the American Journal of Semitic Languages, vol. xix., 
p. 194. 

*§ See Haupt, The Book of Canticles, p. 5; Biblische Liebeslieder, 
p. 4. 

*® SCHILLER says in the last stanza of his poem Die Weltweisen: 


Doch weil, was ein Professor spricht, 
Nicht gleich zu allen dringet, 

Es tibt Natur die Mutterpflicht 

Und sorgt, dass nie die Kette bricht 
Und dass der Reif nie springet. 
Einstweilen, bis den Bau der Welt 
Philosophie zusammenhalt, 

Erhalt sie das Getriebe 

Durch Hunger und durch Liebe. 


*° As a striking illustration of the manner in which some of our 
leading newspapers occasionally mislead their readers, I will sub- 


join here the “report” of my paper, which appeared in The Press, 
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Philadelphia, April 23, 1911, under the caption Education and Race 
Suicide: “ Declaring that race suicide is due to an increase in intelli- 
gence, and theorizing that the human emotions become fewer as 
human beings become better educated, Dr. PAuL Haupt, professor 
of Semitic languages at Johns Hopkins University, spoke at the 
session yesterday morning. Contrary to the hope of many members 


of the Society, Dr. Haupt advanced none of his religious opinions in 


the course of his address. He spoke upon ‘An Ancient Protest 
against the Curse on Eve’ and confined himself wholly to observa- 
tions on race suicide.””—The abstract which I had placed at the dis- 
posal of the press was printed in the Philadelphia Ledger, the North 
American, &c., April 23, 1911. 





